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I* WfEODUCflOi 
Imk Qf 4eml0pmm'b @f t*fe® r«la@-rtti@wlar eafity 
oi the y©mg 'ealf liffiits hay md grain there* 
4urimg at least fell® firs  ^laostii of p©st*attal llf# tli# 
autriti-r© .if«%mirea®ats 6f %M mli mst te® smppllei friaartly 
fi»©a Bi,lk ©r ailk smtostlttttis* Altii@m#i ifii@le ailte is m. 
©aeeelleat fe#t f@r tb% young ®alf|, emrtat Barket i»rie«s 
tifualiy prtelait 1%» tts® levels* tas, ttoe a@©d 
f®r iiioi« ailk r«fla««en|is whieh &m «c0a#isically sai autri-
ti©aally satlsfaeHory is St^ arated »ilk f«il at th& 
usual rat# at 10 100 poimd# of ii®dy *ei#t daily 
dots »@% impply a4«tttat# «a,®rgy for asmal .grewfeh aM largtr 
aaemats mm 14k®ly t© the sb#aasiisi» ttos mmiug 
dig#stl¥«, Ai®»ier»#. ilfetott# veflmiMg milk fat'ia %ii® di«t 
&i tk% youmg ealf iri.tk less,. e:^#ii,8i're i&ts msmally has mm®d 
iHstarteiii-gi ai^  gtite©iml grewth, sa i^sfaetsry per-
i^ rmnm mmMf has 'b#«ii obtenrei in yomg ealir#s f®4 a r©-
e@astitmt«i filled allk ®©BtaiiiiBg 10 .per ««iit um»tQ% silk 
8©li48 a«i I p«r ««t Iiy4r@g«f3tat#"i 8©ylj«aB @il C51)» fh«r« 
a|>p.#ar«4 tj® fee a ae®i|, ii©wt,'r®ri f#r »#r© fmtofatal iaf®r«» 
matioa relative t© tb© »1# of •?ari©tts ailk procfe#t». i& th« 
uutrltlm #f til#, fm\mg mli* " 
Bi® ©bJeetlTe ©f thii stuiy was %•© detewia® tb# ®£fe«ti 
of restric'feed Mlk 'dltts varieas types aaA aa^mts 
of fats and ©tfeer ^pm etrfeaia pfeysiologieal 
ytwig iairy mlt# fh® witepia la» 
«3.md®i badj w#igti-t©| iaetdtme# of ilarrheaf fltaain i, eaf©-' 
t#]R©Me-# mlelmf m<i in#rgaiiie pteoapherue levels tsi %M 
hlmA piamai aai hmmglBhiM m4. rt4meing tagar itvel# of t#ij« 
*3-
11» wmim m himMkwm 
Hi® Atalimg liith vala« @f iietary 
iatlu4«i la tke p»s«a$ i»if0«tigatl©a is 
slir®# hmwmm$. iia¥« b#i» latktag to mmy 
r©:lwwi% tetdaitiitaX ^bsermttosi# 
k$ itttritisttsl iTaliiattoa of itparatti .Ill.lk 
Arri»gt@a mA mmm 15} a M-wttk f#«iiag 
trial witk .^iih wer© pla«#A #.a ©xptrlatiit at ,| day# 
agt# A li9 ai^ tttTi of dry skim miXk aM. watsr ws» iM at 
tb« rate of M p&mM pm 100 i>#i«ade &i to©4y wetglit 'ially ani 
h&f mi. ©paia wtrt suppliti a# saea a» th© •f«lv«» w©mld m% 
it«: i® g&%m tm fee# w@i#it w#r« ©bitwd «i«r3,iig. th« first 
w#tk» Six- #f sevta Iol®t®lBS #iirvif'»i »i began gainiiig 
w«igfctt iwr,tiig tilt thirt •*©#&, fetit ®aly oa© $£ else J#ri«y»-
8«rriir«4# ii©4 hmt&m thi fiftli, w®tk 'Hf tfe® «x|>eri»«a«» 
tal f#ri@4# 
ffeisi fife mlm* oa® Kiatb &t ag« wtr® • fntimally «liaBg#i 
toa wtel# •«ill£ t« * 4i®t similar t# tliat wpl#y@€ toy J r^iMg* 
t@a m€ leaves I iowtttr^  r^ ^salts wer® tmmmhle i® all eases 
f7f|» ii«iltrly.i Mmd#«y mA AfffeibaM {5fa| fnnai-a® €tffi* 
©mlty in graiaally aiaptiag «®1t«s t© r«eo»atitutei s&i* aillc 
St tm &t age* At ti« s@iitii8 ©f age a^graimal rtdut-
tt©a in tbe »il,lE all©waii®# was b6@m, m that at foitr mm&M 
&i mil w#r« smfesist-iiig ®atir®ly m kay aad grain# 
I«p#l {f4li liteewis®!, was smeesss l^ in adaptimg eaiw®. t«-
sttw at 3.0*14 of ag#» fed ia #9ajttiitti©ii with 
Mi $©'ae«iit«tts %&. tim sg# pf 'li© iaj#^ Blightlf 
fedtttr gmwth mmwmd m- .r®»ii®titmt®A %hm. oa. raw ski* ail2.k» 
»9iwari f9i|' fti ti«§*w»#k-#M- «alv®s that ptmlmmlf 
iiM rteeifti colostitm md . wilfe • a Itf tdJiAum ©f dry 
ikl« aiik. mi wattr# Ife# rati© wm graimslly narro^A t® 
2tf.* I# »#@tir'lag was a»4 turiaig a 
Qf $Q iaff tto# Mrmf gaiaei as awrage ©f on#' p^mi. 
i^ght iatli-# 
Imptl and i^ jfesttdt ttet replacing flmii ailte 
with firf »kiM RiUfe hf immwp&mtlng it ia tli© 
resmltsi to • wkieli faversbly with that ©f 
r«#«i.vlA.g jp#f€>iigtit«t#4 isirtlett Cf) »aiiti©3Wi 
Malms t& a »»#estrat® toataiaiag' 20=-p®r ««t 
©f dry iteta Mlk Mth linseed #11 aai gralas* 
flttM ws after tb« #alw» rta#li©d tii« ag® of oat 
Mittth# i#@i afptaraii#® md i&rorahlm growth y#p©rt®4 la 
*11 issts*. fillSi«g .asd B#:#^d«l 195} «©»par«i « «@lf eotttea* 
tjfat# aiittirt «»talntiig ^5 w r^ imt #f'dry skim ailfe idth 
@at eojatalKiaf a ©©mparable awmit-' telooi flow# &^vtk 
wm a®t gigniflegatlf iiffareat femt a l®w®i? iaeM»e« of 
«$ottrt»g was ®b««rv#il wiiwi th# rati©a' '^ asy 
Bilk wai 
gavag# a»d Cra'wf^ rd C7t) c©ii®li2<i©d %im% m% mm tkaa 22 
par e«at ®f €rf skim ailfc was mmBM^ry ia eslf starttrsi md 
tbat other ©©astitttttiits. t®«M be iimitet t© mrmls mi. 
mrmX by-freduets* fli© iaelmsiQa ©f mm €ry skin milk, 
tlt« adiiitiQa ot ©tli®r smpplsatuts iaelu-dtag mm wliit# 
S X & h  a®al,' asi bl^ et flomr ii-i mat prodme® eipiifitsatly 
greater gr@«tii,.. AJX mlfm  ^tt«#i in th«s# ta't^ tstigati^ jas r#-
e«iirft lloitei mmrnktm of wiiol® ailk fer th© flr@t 8#f®ii w®#k8'» 
iiitsritiQiial iTalmatloa of lli«y 
^ * mx 
Wh&f mm iMi^ rlor to skia ailk for yswag mltm that 
rtttlftd# in. s<iditl#a, a mixtttr© containiag 001m | 
wii©at mlMlittg® sai limmM @1.1 «eal (74)« fbe wli«y* f^©<i 
mlifm$ bmm&rf. »@d# ge#<i gaias ia b.©4y weight, memging 
1*41 p@wicls fsr toy, as t«par#i t© 1:«.72 ftsmis fo r^ tli« group 
fed th# tkia .»tlk ritiois# Steilar rtsiilts wmm ©btained hf 
6@MselMi4t 141) wb® ftuggenttd ttot wfcity witli. aM## slbmi-. 
asiis. 6»rte4 s to«n@fie4al intlumm mpoa g»wth aad fe«altii 
of y©ua,g ©alf©## 
{16} ©liserwd TOraal gfQwtJh, ma  ^ good b^altli is 
y©mg pigs i^ isk mm f©4 o»® gslloa -of fresh wli«y p®r heai 
iaily. m amtli, ss 4 gall@iis 4ay were SMte®ssfiiIly itt-
«3.m4«d ia fattsalng rati&a#* Mia and ferdftlt ,|2f) t&md 
raw- ,^«y t© be as@d as tfflei«itly is ivapor t®4 ©r 4ry #i®y 
tof htwwri • W'ptrttd tliat .pS.g» f#i 
coad®a!i«4. wh«f 8#»ar#.t »@T®r©ly|. wliiA tht »t;ter 
t# til© M# aad 86l-b mmmt @f tb@ It al«® 
@iser¥ii€ ®x«e»siir«-»mg  ^ iH'tli# uria© ©f pigs being fti-SO 
pm %i tfetir ea3.©ri#s'as laettse* 
.BL^e 
iathawsy-.^  Si.* {471 mlm€ fiflj B§let©i« .lieiftrg f 1*011 
3 w#®k» ti©'6-aostlis of alftifa har,. grain, a -vitaala 
mmmitmtet m4, fari©t» «»«§%# @f stta ailkt 
hf a a®al 1*  ^parts of trf whtj sad 1 part #f 
blood  ^»eal. fifty p®m4» @f skim atlk wr# r»* 
flatei bj 6»S ©f tti® dry ttiiefetir® • Am mA m 
p«r iitsA w®r« f#.4 iMiXj wimout .rtswlts.#-
mA |1T) #©aim@^4..a fmmmk imdixks. 
trial with t,m gr»f« t# ©alws.vlltli hegm tii# #]^ #rlHieat-al, 
,p#ri0d &% $ m^kB #f ag«# 'iiart a#al,f and wliol# 
allfe wer®/Bafpliti. •fe® all. ^miwrnM:* group received in. ad* 
ditisii a ai*fc.iirt of .t farfci oat# and I p&r% $Qjhmm m&X* In* 
•eludiag 25 per tsat Ary whyty aad r#dmt4ag tlit ssybeaa. -ffieal., 
aftcordlBglf f#r tbe ©roup resml^ ti ia «ttperi#r 
gains and f«#d 'Hit a»d erieWoa |#) llktwis® 
f@md tliat wliea wb«y ©liJlAdS' w©r« f®d t.® Btt©,kl.iag p4ge-witJli 
a ataViifeal. rstioa#: bttter mtlllgatios ©f tM 
ewrrtd* • 
. aa.^ i aad. a:ttnerC49l r®y#rt®d that pigs f«d a ratioa 
esatatoiiig a MM f«r Mml ©f dry whey gsiaei w«i^ t 
rapMly fthaa pig# f®i barley al®a@ Mt .gained 1«»# %baa pigs 
jf«4 fearlay skla SSMlar iriwlts v%m 
#totaiai4 by ialls^aa m€ *ioasM {iO.} wM femat a 
wii#y mttm t® 15 mnt l«s» 
jt©r fi«ier plgt t^ haii a mttm ia lAlsii %h@ wfa«y was 
r®flaiiii witk sMa ailte#, 
iitnitl »ii i«trf#y |i6,) ..f®mai that sufestitutton ©f «b#y 
proteias 5I per ttat ©f fell# 0a&@-iii. ia a f@wttl.a r«s®abl» 
ing km&m AIM mm Aetriiaeiital %& 'th& p^wth of rats» Pair* 
tisl mmml &i to# wfety ®ia«r*l« %y dislyti# resmltti ia s 
aore fiiv#»tel# iialy#«A whmj laetal» 
b^a was m#©i.| rats «li#w©4 '14# I grtatef- ©Itifigaey 
ia ^»av#rai0m mi tm4. t® fe®iy ti.isa© tlma wlita fei a iiail«y 
ra%i@a wtaiaiag ••©aw.ljtt m lb.liii #ii3.y -s®nre# ©f • 
0* nf 
!• Iffe^sfe mpeia 
ftmlmr and Suttos {32) &£%& m. littratiir# 
r@ti«w ststei. tUs% laetea  ^ f«41»g- km eam#«4 4iarrii«« ia 
e®^8, d©gS|. mtmt efaietesast pig»# aad huaaiis# laeto## 
li«kag® afp(«rt«l t© 1»« ^*»#i^ asitol« f@r %h% 4«l«t«ri@u# #f* 
f#«t'Si»@t. lajistioa iii m&% ftaiilt £r@a tli® ia,g!ist£©ii ©f 
#@ffipairafel« gla»s« mA gala.«t@i«# P#ssibl® earn##® 
#f laet#»® lamtstioa t#@r« «iwiari»«i as f^ U^ws i^ 
|a) mtiMiiatioa. iatesU'iaal nmseles 
ib) i|"ds ,^s9gii» action 
(e) mi iattstiaal fl»*m 
{41 MMintmmm @f t p#sitife oxtdati@m-r©4wtlom 
s®s®as4s2. 
(®| Stiatttlatioa ©f intestinai tli«ir 
aerre mpplf^  hf mkydrolji^ i^  ia %fet 
aai Btafef |7l} @b»«r*«A 4a' 
ra%« ^©^©iting a' If ptr 1% 
20» as, ail# |0 fm &m% a«v#l8» •liewwr,. #ei»rr®d 
bMt s»irfeii «A -ftsi utila.za l^«| as toy f«ei m» 
t*tlr6d f®.r gi«a ©f Wiiglit gfda#dt -wirf wjyatlt irb«r«a,s mtj 
l©ir#to ©f and 10 .p«r «»t »«*#!« ii«rrhe^a mi. lmps^im€ 
Br^ti ^ai Mmml CHI .lite@'wis« fomd hl^  
©r fe#%a*la€li#8e m-mlt la ilarrli#® aai. d«at& 
itt tlif rati* occwrei wMa la-etus©' ©r btte-iacfeo#© 
was IS s@it tar%®li^ rat«#  ^ %is could be partially 
lim% m% mt^^j &mrth»i. &£ th§ istesliiaal 
wlsie:li ip@s«lti®4 ,1a iafeiMtita @f fitaaia 
ilita Jla«t0se sttppMtt I© .per •««% #f tlie ratiem ffer 
rat J #¥serir«i by Utektll fill p^wth wa# aoimsJ. aad 'fell* 
flora was prlffl«ri3.y §# M levels of 
4$ Md 50 'per m^t diarrl^ a sod p#or 0Qm%h re'Sttite-d.!, feiit th# 
typg @f fX#ra prevailed, Mhm dlsirlifs mm »fe@pp04 
hf a pitrtfwtiv# tyi^® &i' t%m& mm 
s®rt»i fer ©a® w»«Ie iiiping wM«li tla© g»wtb was 
pmm%i* MM tfei «i tf tM® tiis® tfe© fltra lias agate 
msFlly §# m4 th® rati irtsaatA pwtfe# 
Ik®!©' Mite wlii^, 'wai »difled by doubliag its aa#t#»# 
eoateat ia iiarriisat l^actosuria|. m4 mtkrUti" 
mm$ in at ttit fe»s itntioa C73I.-
ii#t8 20 i»r ««it is®%#s# ,1a 
4««r©a»€d fi of ettal fr@» a ®f #4 t# 
(10)t 
e@u©  ^«i i2k}-i^ m4 that i»eliisi«a ©f 
pm mm%. ®r @f pm §m$ trj wliti' in th® 'iitt 
fa®a# ma dfiffctriis-at t# «gg production.- It was lis® a©t®d 
thst miBr th&m ittt««t|ii®l ayattotsia. of bi@tia 
wm »to»#ftiw»,. mwgm md as's^eiates |^|| usalil®,. 
towtttr# t# ribofla-tia «ed p|iri4 ,^36iii# dafi€i«iiti«8 to 
rati F»#«i*i* iaet#s« to ditts i^ ©li w®r® 1®* im rifceflavia 
and ffrii®3ein«» tlMlsfilf* wifeef m» f«Aiad toy 
Smpfl@@ Ifi} t@ pr#*«t mtr@€|aia is rat#.# 
2.# ifftet. mmm t&mml. • 
Mt^ all m4 i@dg« |i4| m^w%%d to£*lat«ral tataraet- ia 
m%m mmtwiMg a 4i®t 70 f«i» tint la.#t&i«« i©th 
csf%#iiyii»st« attd aiwral *tab®li8M appeared to te# ate^mal* 
iiidlar #3ep«ifi*«t# .^i^ meted toy 1^®# and .I»##aAi«i»- f40| imdi* 
that pkesflioyoms metabolism was iniilteiib#i •by larg# 
<i©ita 'Of •g&lmtom in both knaaas 'and- i©gs» iaXeiwm ab8#3?^» 
%im litetwl&i- wss 'ialiibitM ia rats to iiii.®li I#b«rfe« aa€- • 
UkwiMtmm i?2| f©4 dit^ a high ia lactose ©r its liydrolysii 
'CoavtrselFi frtutls. aai Oowglll 143) fsmd ealtlm and 
pli#®i^ @3r#^8 r«t«atioa t@_ b® aidei %f tit« ,pr®s®»#« of 3.aet©«« 
ia, tk® 4itt ©f f&mg Mg@0 l»«t tMst tMs r©latioa#ilp was a©t 
Appartat ia tks m&tur® mismM* Sfeis ap*««« witli. tlit worM #f 
lit^ ,©11 j| 1621 sttt4i«4 ecapJtot# rat ii«ti ^ atsin* 
ia.g glucos©, fructose I tucrose, .and la«t®s#|. r««ptstiv®ly« 
I,act0«® to.0#t fr@»ot©i tlje m% «f taliiwa md pto«p%@rttti» hut 
wm teklMtorj t# fat and tttilli«ti©B#, ealcim r©--
t#atio» In childr«tt me also «ilisit««4 '"kf iaelmsioii oi dietary 
la®t0»® IttI# It has b#«ii ttem.* hj §aj®ri .anA Mmtr 
{191 tbat ^e«j^ at®s d© »t th® .i»t««ti»,®Jl atoaorptioa 
mi sttgare 1» tii» d@f t 
3i Ada.PtatiQfl.. t@ a, hiitti. Mgto«e diet 
iMittier «d, (94l.^ 0TOd -that iAil« 
fdsdiag initially r#»«lt«d ia gmwtli i^ ifeitien# after to«eoa» 
iag aiapt#i r^ t# mswm4 growth» eoaelttdtd that 
adaptatioa ©# rata tt a lii#»«a.|%®iiydrat« or higMp»fat diet 
iavolwd ^0 e@lls of tli« to#-iy m e ^ol©« i® sagg#8t«d tli®t 
©ccttrred ia tii® mnfm% 9fatm&$ ai^  tkat ijliaagi® 
r«ittlr«d tO'»ii#riibl# ti»# 
fiselier Stitlds C33-| likewii© observed tbAt rsts 
mnX4. fee •esaiifei^ ati t© difts ©oataiiiiag .hi#t 
@f laeti0.s.@« fiiey coaeluiid, that smefe adaptation 
was largtlf a function of tfe® ability of tli# int@stiat te 
hjimlfme sa4 skmrh laet«s«* 
f*,. iietaij SAgnifleane® of fat 
!• Bff##t Mpon fflljteral ii®t.a.tiQii.i8a • 
It 0%s#rw  ^fey §al"f«rl#y and ItaaMf that 
fat in %hm ft» ©f hytogtnatti ^ e t^tonss-tt# w»,niitt or 
peanut •oil decreased the retention ©f ©altii* .and pkm^homm 
in rats# tog eJaain fstty afi€i fiiMtd •la»lwljle tftJLeim 
s®ap®# -Ifeii# »liort. eliaiii- acids acted in a iiffe r^eat mansePg 
tiiey also iaer€ia«#i fesal of Ijotli ^alcitm md pko8» 
pli©r©m»» Siailarly# d®er®ai»#. fat r«t«iitloa teas %f«n o^hmrm  ^
in io-gi wM^k mm ffi larg# a»aiit« @f ealciiw (69 )• 
ioai lliistt ( k Z )  p r m m t ^ d  data wiiiih  ^ iadiuatti 
that #1@© '©ii int«rf#iT®i siightXf with mlwim tttiliiatita 
fre» m&p3st^  mt diets# fh  ^ asiiity sf tli© e©nt®ats of tli« 
ii©m and mmm- wm.g in gtaeralf ilaiaiMi®4 
by iBi©rea#ing tut <li®tiiry fat* Hiis was 8©c©apsai®4 1  ^<!#• 
«reai«d »t«atioa ©f ealtimm# 
In e®atrast .Isyi |i5l r«f@'rt«€ an increas® ©f 
iat»itin«l acidity sad h®%%m alj#©rptlon ef calciu® ®nd 
phmp^mm i&to fat was a^a4nlit®i»«t» Siailarly, C54) 
•12«. 
f©uBd %M% iU'eliisloa ©f lart .ia th® diet of raehitis rats 
resmltei in iacr®as«4 b i^i# ash# la siailar' ©aeperiffltsts 
WsMmn ajsA Fl@©dy (55) pr®»t®4 pmmmrj tmm riekets ia 
rats hf f««iiag liari®»®i #il* IwatefaMt ami 
it«#iil)@ek (1^1 ^©aelmded tliat the btntfieial iafluence of 
fat m.pm taleifi^ atiea • ia rats oecmire-ti for the a©st 
part m Im ptoSfilioroiaB di#t,s» 
fiit 8f@r«»eati#a#t dis#r#paaei#s may toT© resulted ia 
fart from the ms.@ ®f Mff®r®at fats by various workers# la 
«a^«riamti c^Mtteted toy l©st@rlaiid (93) tribmtyria did net 
iMilumm tlie ealtiiM balaa©# ia grom rati-# ^Ja tbis resf#e1i 
it r«#«ifflbl»d triolein and differed imn tri^ ttarla aad tri-
palii^ tin<» 
t* Iffftgt upoa growth 
lat« |:f) a»d &illieksm and Femtaia© (46) ®bs«rir«d 
»stisfs$t#ry wiii^ t fains hut a rem#i appearance in ealvts 
fed l#w»fat ditts* ir©wtli ©tiiiTaltat t® that' ©f ifh@l« wilk» 
f®d talf®® wm «Aibit«d by similar mim&lm reetifing butter 
#11 h#a@g»Bis®d :iato skim aillE 'Aereas slower grewfeh wa» ©b»  ^
s<8iff®d whea bmtt#r ©il wss ^ fed s®parat®ly*. S#yb©aB ail fed 
separately @r kQmgmi.%%  ^ int© gitia ailk resulted ia p&m 
.growth# •6©.rn aad e@tt©B«©®d oils were siailarly inferior t© 
butttr @il| irhil« la.rd and tallw f.®»pa.»d mm faTorably 
(46)* liaay #f th$ mimls f«d irtgttabl® ©lis devtl®i)®d 
al#p#©la *bieh Bate C9l mmd by the ratios or 
hy f#©ciisg toay md grain# It sheuld-be peiated out, liewtver, 
tliat til© aj.#pe«ia reported lj|- -Ctaliiekson f^mtaine ik^) 
©esMrrei to mlmM rifsiviag ho»geiii«®4 »iXk8. 
These gpowtii data were e9rrofe@rat®d hf Barker (6) wli© 
that a rtwnstitiattd .»ilk ©oataiuiag 3 per etnt^  @f trmd# 
s#ybeaa ©ii rtsmlttd in digtstivs ii»#ri«ra ami 
gTOWtb in young mltm wMeh reeeiirti, /in tdditioaj h&j 
and graia# Ikes th® •erud# mfhem ©il was mpXmmi. by newly-
pi?©««sstd hijiF©f©Hated m'y^ean @il mm&l growth and ,!i®altli 
Wfir# ©baerved# Agimg &f tim bydrogeaated oil &pp&rmtly 
^mmM pliysieal mM/^ r •Qbmges Mbi^ h resulted i^  a 
»X&w§r greiftii rst#.» 
layden {4S| produced satisfactory growth :ia &alwm 
whieh, at 10 day is 01' ag@g were start-ed m mlXkw eoataioiag a 
e®»»eial fat wiiieii was aaisly tallow# 41th®ugli wre ssour-
3ag aad pa©ua®Bia w&m #bserv#d ia th# ©xperteeatal group # 
diffitiilties @f a similar miturt- aim ©oemrred in tii« wtole* 
ailk e^atreli# ftos the oinor diff®r©iie«s asy 
a©t Mfe sipiificaflt# 
Itedi iaforaatioa relatif® t© restricted and ©tui-sya** 
tii@tie di«ts als© lias hem reported.# lewgeiaiBed filled 
ailks eoapo«ed @f lO per eeat am^-fst milk solids aad 3 per 
emt hjdrogsaatid B f^hrnm ell ©r butter ©il were fotiad fey 
Ja€«ljs©ii ft |^ « C52) t© ^qml M10I© ailk f@r' prosotiag 
growth of eslvss fr®a 4 to 60 days of ag#, 6rmd® ©oybeaa oil 
was &Q%  ^jd. 
14?) vte a®t#i als# fett%l;#r*o43»»fill©4 ailks .pr#Attt@4 
tel®#i*»f.las«s fat X&mM whieli intrt thai tIios« o-f 
miwm MteiTing kfdjwgeaatgi mfb^mu eilp. hut Mmr thm 
th9-s« ©f «fej®«ts f«i 4*111#•,9:r refiai-i ,:i©yli.«aui ©il# fii# ilg* 
0f tbest wrk®4 .ilfftrenets in fat Isvelst hmmvmt 
mm m% 
Arfi# aai lawgii (53) found that coXmn ild ^ t 
^m, m wtlJi f«i purified rati©®,® as t&©|* Aid m 
lalllE# Alt&©ii.# g^wtli i»» ealirts t© b« 
healthy purifitd ditts fnotainlag a psr 'feat 
l«v«l mi Mfii?@g®aat«4 •»*%©»»©«€ A 3*$ f#r @«at Jl@¥«3..' 
@f iimi# «©ttda.it#i oil resulted in slow gwiitli aai Aeath 
*itliia a ftw w#«ks» All ealTes receiving the tiets 
€«v»lop«d imttf Siae® similar miaals rsgtiviag 
ljyAr@g0aat#d eottoaited oil i^ coastitmtud witli itoa-fsf nilk 
.®eM4» 'mmml livtrs i^. it was that tli# 
,di#t8.w«i*« coaducive to f«ttj livers, 
• l#e«atl|' %h«m Ms fe#« «jii»iA©rafel# mutfommj ©aoag 
various r»«#ar'eii wsrls r^s regarilag tlis rtlstiv© »griti of 
butttr f®t -fflii various veg«talil# oili#., 
. $mm%M g| al# HQ} 4a m itaAy-witii weaaliag rata #@m* 
elwisA thm% the stponiflabl# fraetioa of Imtter #li 
a .smw%h, fattor aot, |3r#s«mt is eosmi tosomiti or ®ttoii8@«d 
#41*- !&««# *srk®r« «l«o proAntt-dt %®ttfr ^owtli M m%® ri» 
ttlfiag til# satmratga aeid ffSitloia ©f fat tliaa $m 
costr^ i m$M9tl9 hmimg f$4 whoi® bmtt®r fat Is fettfei 
^ ^  „... , ,^w ^Lui  ^ --^  •—  ^  ^ Mia. 'Mw '.^ 3. 4kS iUik'^ a  ^ >MM MAM. - I-I 0-jLJL  ^ ®^S»-3iii^ .s 
similar rtumiti mw^ dbtaia#i hy i®mtiif»ll m4, ass©eiat®p 
ilk} fttrtbir ^«%mJLat#d flat tettsr #tl ©iataia«A m m* 
fatarat©d imm #f th%- I^ riregtaatlea '^ aii«#i 
th® iroirth ftssB^tli^ prif^it« ©f bmtt#r -©il bmt a&t ©f 
€@tt#ii8#ei| eoconut .«r mfhmn Qi%m 
«vliita«® far tMt p*#8«as# of a faet®r 4a 
btttttr ©1.1 was pri«#at#4 hf Ja«l£ and HaAaw ||0| iste® f#m€ 
that « purified pentaa# -extract &i temfet#r »tiiiulat®i grtwbli 
#f y#mg. rat'i %©• a p*ett®r tliiia •e@:aflet® ®ilk fat or 
mf ©f tt« #ther frattioas*-
lit' smy@riori.tf butter fat m» ''imthm i««»iistratti 
^mm aai,. Zff |43tl» i«|s#rat#i silk, pw&dum  ^ i»wtli ia 
^aag rate i^di was iwperior '%& tiiat ©bstnrti .is similar 
ajjiaaJ-S r«e©iviiig a '»ilk f#r I «»atii8» 
For tilt first 7 tt@wtv«r# m iiffsrtne® was apparent* 
0oaTer@©lyt: rat growtii aii<i rtproteeti^ a studi#® ijy 
fwgill (25) shi««4 'iwrgariii© to s#nrt a4@%m#ti3,f ia plat® &t 
'bmtter fat. rhis is In agr®«#st wltii tfct wsrte #f aaA 
l*@@a |fd| A# ,r®p@rt#ci #tmal grewtli Jto rats ap®ii' aMitieE ©f 
bmtt«rt asrgarine @r -i^ ttonseftd ©il t# a fst»fr@i 4i«t» 
B#ael ani sssoclatt» J2i.| Xikemlm f©w4 o© si^ iifiemt dif»-
•mmng ,p»@wth ratts ©f rats r#e@itiiig Mtt©rt «0tt«» 
s«tit olive, 
r««p®ctiv®iy. Thm tariemi olX« w«r® &4i«4 miM%w&li%ed 
stets milk wMik ,wm f©3f^ ifl©4 with viteaiiig A| Dt 
li.% to%:S e©»taia«4 S t^ iO, sad 30 ^r teisfe fatf, 
hm% i^eb mm ttasl la •asrgy aai pm%^in, «©.at«nt 
if#r# f@i%©s ajj. IIS I*., fiiy«iol0#eal gaiw i» 
.#a«rgy a®i. adtrogtiii a»t a 4®ir«ast ia lieat pro4uc1#i<m 
©•eettw-ti la %hm QrAmt mf inersasiag M tontmt* 'lattr w@i:%' 
(12) indicated %Mt b&&% production wm» iiidtp«id«st of iitfeary 
fa^ wto -mtititj mm p@«tfet«d« i®st p»dmf$i#a,m« 
3.#w«r m ki^rnim dittSf. Mwm&wi wtmm tht rats mm r»-
strict©t-«. It ®ls®- mm ofes®rv»d Cfli tlist higli fat di«ts wmm 
&mimi.m t# mm rapid ©r»tfei» iiailarly, Sridtr wd Qtt#r» 
r«t (57) ftiittd fr©wt& rtts t# vary dl»etlf with tM» fat 
c@»t»t &i mtMuSf mat&iMiMg 1§ tod ® p«r @«it 
fst# Siit««r sai i!#«»workers Ci3| fomd tiiat ^ lilyitMa f$«#* 
iag &£ diets $0Bta.iai»g f«fe resulted ia' bstter growth, gr«®t#r 
plifsiml tapaeitFtr«p»dM'0tioa and lattati^ ii p«?» 
of rats tMa did ft#iiag of «s««atlaUj 
dittii;# %t,Sj«a p^wtk, ©eewrrM #a fat le*#ls of  ^t# 
p@r c«at#.. Hit rtsmlts w®r« ia part# bmt aet «ntir#lyi at» 
tributabl« t« ^#®t@r t^ri« tetmkt m th« M«ts ©«taiiiiai 
f a%.,-
It us# later Aowi tii«t t&t fat conteat of th« iody *0 
Bot r®lat#d to tht imt m&%mt of th% dl«$ i$k}» 'Sj# greatty 
sli« #f m%» ©a diets e©iita4aia,g libtral mrnomtB &f ftt 
as wl%h mts f#i M&ts was ii®t. entirely 
oi €9p&Mi%im of fat» Tiie« was m that tk@ 
#fft-«t.» #f taryi»g the fat eeateat 0f th® Altti mp@a ^ysieaJL 
tapaeity w®r« the rtsmlt ef 4tff«r@a©«s ia p»®6i b@if «0ii|p©^» 
SitlQll#: 
3* Bffeet mp@a fitaaln . A. m<i mmtrnm 
&ml& (5i) immm absnirptioa ©f ®a.r#tea@ imm 
tarrot# a« 10 ftr mnt whm fti fat aat as 50 tO' 
ptr ftat Ktoea aixtd witli #il» iiailarly# tosi Cl| f@tai 
mm%Bm tii itkyl lAmrst© t® fee abs»rb«4 t® tk# 
%K%mut @f «iy 10 per m&t hf rat# reteiifiiig l®w-fat,» ©r fat»' 
fr©e., 4i«t9 wb«r«a» absorptto wa#  ^afed t^ iO per ieut 
mr^ %m% was giv®a tit |>a3* ©il and abottt 90 ptr ®eat iA@a 10 
f«r of tto« ration was fat#^ 
Wils#m  ^ (96) lAlE«»t»g f©wd tMt 90 pmr @«at ©f 
tbt «aa?©t«a# tfetaiaed imm e@@,lie4 apiaaeii. was a%i®rte#A hf 
httasns wii« fat was latlmiii i» tlie 50 i»r ©tat waa 
absoffeed yikm fat ws wittoeM*. ii#t®jry lipids, hmmmr, did 
m.&% apptar t® iaflm^t® tii® atesorptioa ©f Tit.a«i» !<• • t®', (271 
wsrkiag with rats, aX®  ^ f#»id «a,r#tta«» but a©t •vit.a«ia A, t@ 
al3S®f%#d t© a greater «*teiit in th« fp®sea«,® ©f fat ttean 
»rli«a fat was ©aitttd. Si^lar with faeiii as-.tii#'©x* 
fei^ iiasatal, 8mbJ©€tS| • w«r« r#§#pdj»4 fey toetll Si Jl# C?6)# 
tii«s.« amtfe@ri did fiai,, t&at li¥@r r«ttiitiott «f 
yltsaiii 1 wa® greater for tia© iairds tiiat rt0®iy@d fat» fills 
agrees witii tlit mrk of Saith a»d Otis i$$} Mi# ©toservei 
liftr storagt @f i i& rats riMli'lag eaTOtea«« ta 
t® h% i»f®ri@r to that Qbtaiaei hf fteilag 
earefeta# in oil, .Siiailar rtsmltt wer# ptefeJlishti hj 
Wmps ami Ifeiate (J9I' vm smgg®st«<i tiiat 'tiiii® mm/ h&m to««a 
4m@ t© t.he pr0t#efei©m &i mmtmmM by %he oil fro® tii# aetioa 
B&#a {i| suggested tliat tlie iafluenc# of'fat rnpua irit-
®«ii-ii A md mFQtm& Ei®tafe©a.lsm wm@ a func%i«» ©f tiie Mftsat-
mra%ei fstty s^Ms, 1© alaost ©eapltfe® txeretiom-©f 
feefeh Tltaaia A mmd M rats r®0«iTiag aracbi# ©iX, 
aadt alsest eeaplett afes©rpt4@ji wli#a Hasted ©il ms 
aeatfA# BirX&f |66)t fumd lO'• sigatfiegmt difftr-
•«aet betw#« plasaa. letels of vltaaia A aad earetea® ia 
Gslvts re.e«J,iPlJig kjdrogeaatei smi m©ii«^hfdr©g®.aate«4 soj%ea» 
QlU 
I# lateraftl^ a of fat aai 8ai%®liyirat® 
0:i@ iBadeqmasj ©f laetoat as a s©l® dietary e©astitmea% 
was dttaoMtratsi 'bj Br&hdff 0©| wit# reported sttrfifsl ttaes 
of rats mmtrl&g mlj laetos# oy galact©s© fc© M mquimlmt 
to tiioa© #f fagtiag aaiaals* I« e©a®3.w4#d that wm 
not hydTOljKed JUi aaeimti ad#%i4at« for iiaiat®n«Ance# 
lijsa rmionB sugars wmm iaeorp@rat®i iat© 
fflJXks f&r dairy ealv#®,| Flips® jt al. (36) ©fes®rir®i a »lg* 
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iiifieaatly greater growth respoas® in ealTes reeeiviag lac­
tose thm ia %hmB fed gl«e©s® or com syrup. Seeeat ©vidtne® 
hat ittiitated that ©weh maj have fe##a 4m© t© 
teraetioa betwtea the earbehyirat# and th« fat pertioas ©f 
th@ ration {$Z)t fhtse w©rM«rs iaftstigatei m. «th®r*«« 
traetti »kia fflilk pQwdtr whieh was rteonititmted with tomtter 
®il aad mm oil# re®peetif®ly. This work deaonstrattd ..bet­
ter growth ia .rats reeeiving bwtttr ®il» With laetos® as tht 
only dietary earbohydrat®, rats gr®w-faster .f«d tett®r 
fat sr lard thsa ito®ii f®d corn, c#c#a«t., .eotteaited,. .s©yte.t«a, 
pmm%, @liir«i o.r h r^©geaat#d cottonseed oil* lh@E a ffli::^ -
tmr® of stt@r»g«, starth, dextrin, d®3ctrose and laetog# wae 
f®d th® 8ii'i»#ri#rity of tomtter oil was not ®Tid#iit., 
iehanti, lly#hj#a» and iart (^ 1| ©bs©rv®d galactosuria 
ia rats fed #»ly liquid sklji lailk# but aot in .rats f®d siad* 
lar a»mnt» #f mMlm »ilkt and m% in -rats reeeiving skim 
wilk to whieh 3 m k per eent of fat was added# 
lialfita and Mitehell (99) eoncluded that fats as such 
hmm m infltt©ne@ ©a gSkXmt&m m&tmmlism in rats* A lower 
iirinai^  galactost -exerttion was ©hs r^rtd with eorn oil than 
with Mtter fat or @al©.rifally e.qmifaleat .amounts of glmeose# 
Biia was ai.eril»@d t.@ th® possible ©cc«rren©e ia corn oil of 
a n©a»glyetrid« .smbstane® %iiieh inflm©ne@d galactose utilisa­
tion# Ihis work recently wm extended by Cleyer ft al, {kk} 
ito© iafeetigated both ailk and synthetie diets whieh mm* 
aM galaetose. Thmj tmm^ that m 
mm. ©il i#@:r«a».e4 %im- galactosuris, mA »ii»«qtteat3.|- r#«* 
im mm templet# as# of gaia#t@st« 
lH«f^ «b4 (66) undertook m mrim 
in m %0 tte &lmm rssmlti, .a»i 
w|i#tk«tr tkM iM% effect #rigiGat®d ia tfe#- absorptifi ©r ia l»ii« 
mtaliolle It wag po8tulat«4 that galaetusg »«tab@liw 
is |ji#« tffi®i©st %hm %hm% af tk@ glucose .fe^actios aai 
eeaiiti^ a rapid ates«rptioa galactose is l#st ia th# 
wiat# F«t t© sldw %im a^terptioa aliewiiig fm mm 
mtiM*fttio» #f gala^eg## a® mth&m p@stiAl.ste4 
that til# i^fmt ©f fat w®« iriMrily with 
tt#a* lfa«y «]^ftiiitd» li©w«i^r» tliat tli«ir 4ata ia m way 
the -^ssibility @£ » .iirtet inf!««»©« ttpts m%* 
iwlar ^attAtesMss of 
fcis iavestigatloa mm late f©iir 
tilt itflgas «f tb# 2.«t#r stadiis 'b«iag 4et«iiji»i largely if 
mmlte ©f €oa4w«t#4 earlier# 
f^his preliffliaa '^ worlc m# 4«iigpi«4 to eyaluat® tit 
pfcyaleal rtatti©as #1' mlw9U to varitiis r«eoastitat®4 
Its .®|i®etfii purpose »» t« detwitm.# tfe# a^aat* tf mmmt 
'Which womld 'to# feasible for mm to smfesequgii'l 
r^k.* 
Siii?t|'*ll..ir# talTts &i tl« aa3.»t.#tii:, l^ skirt-i ir@ia 
Swiss |. tor»ityji, sad mikiag torthsni br»#ii f».tt 
til© J#wa itat® felleg# iairr tespi t# tigJit 
gjmiif#*', wm rsai®a tlie mmtomr ©f 
aaitoalB p%r wm mat mmtrnt* Itest of the SBi««3.i 
wt.,r« 4 ®r I isys ag« 'Ata plas#i #s. femt uo  ^
mm Si @1.4 as 3 w@®fes* 
silks 11 ift» re'#0a#tii;«t®i f^ m variou# 
a»mats. ®f ira"t«r.# am-fat dry «13ie solids,^  irJled *htf' pt%* 
duct,^  •aai iiydreg^ated soybean ttl iiigi«ii#at,».| 
welded 0a & calibrated ia gr«e f^ i«re «ix®i hf 
vigwiia- «t4ri?i,ag| a»i tie »iii«a8' tsM wm^ irnmm*' 
ttiitd at 3CK)0 poinidi presswrt ia, a iaalls  ^ iiiisle-stag# lio» 
fftn po«ads ©f tl® *ilks *eips f@i pm 
100 •jseimdi body -fsr toy# I© were asi® ia 
til# weat 9i digeativt dise-rders# f« tteastad' Jnternatioaal 
ttait© of "ftt&Mm A «d 11100 :&t€.Kisti0»al iait# Qt Ttt«ia 1 
w©rt sdalaistttrtd t# calf iaiiy ^y f«|>s«il@ fettt » @th«r 
smpfltseiiti w«re 
3* ^as^eg t^. 
All sab|#iit» mm aUsmd t# rtaaia with tfaeir r®iptc-
ttT« €mn f@r 3 ^ays f®ll©-«l.a:g i^rtlii after -Aitk tli«y w#r# 
flatti ia taiitidaal 'ptas* Ifest e£ %h» ealves wfea^qtieiitly 
ii©3« fed «jif#r4a«tal ratliias for a jpeM t^ ®f # 
S#at «,4ml« if@r« .rea#?«d before «©ffifl®ttag tli© entirt 
f^wrchased fi»» m& ,^ la«8 e©#p©rati¥e i«» 
MalaeSf Iowa, 
•^Suppliei. tey ftst®m f©ailis#lag €©«p8ay# Afpltttai 
WisTOsin* 
•3p?»As»ed fr#a'Swiff tad i®apmy, Ghicag#, llliudis* 
f afelt 3. 
itsposition Qf mM» i'S#4 'in I 
Eati^ on 
no» 
lattr io3ti*fat 
dry 
sdiids® 
Dried Wyimgm&tei. 
whey . soybean oil 
protittet® • „ • 
I'ISS* daily per 100 lbs, of body weight) 
1 i*4 •i.»6 
a ##4 la 0»5 
I ••i#4 0,9 §•7 
4 ^•4 m o.*i 
f a.7 1*3 
i i.f' ©#.d ©•#5 
7 a,4 1.® 0.6 
i a.4 §•5 #•5 0.6 
^GompoBitioai Protein, 36*72 per cent; »istur©, 3»i© 
per ccaat} crude fiber, 0,00 per cent; fat,0.06 per 
' e#nt| uitrogm tree extract, 51 *9  ^ psx* e»Qt| asb,?#kk 
per e«jat« 
^Goiapositioas Protein, 17•36 per cent; raoisture, iO»2i 
p«r e#»t| fiber, 0#-dO per s«at| fat, 0*36 per 
cent; aitr9g@a free ©xtraet, ^7*90 &mt$ aA, 
14,40 per csnt» 
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&£ farlattfi Seeosstituted Milks on Weeklj #f Mmnrimg 4» 
Young Baxry Calves 
"SalT 
no.  
Eation  ^ start«< 
on expt, 
Cday )^ 
Megte 'm 0xj>^m. 
^ T 
C'bo* of 
1 
Bsm m$ 
wm 11 .^ 
w 
3194 IS m • 4 0 t 4 1 2 •0 0 3. 
3199 I m J ® 1 3 0 § t 0 t 
32Q8 # w 21 2. 1 1 0 3 • 1 5 ^ i 3216 !•: , w 5 2 • t 1 1 3 6 $ 3 
3224 I w 4 0 1 1 © 3, 3 2 
3230 I M 4 $ 
AY, ?; 1.2 1.7 2*0 0,6 1 6 3a 2,8 2! 
3204 IS M 4 1 1 1 4 7 7 f 
3205 1 • r 3 Q a # 4 2: 3 1 3212 a M 14 Q 4 4 ? 4 6 7 3227 I M 4 2 4. 7 6 5 7 1« 
3233 1 f 4 4 # 
ly*. 4 1#4 3.6 3^ 0 5..:5 5*0 5*5 4.3 6. 
s a©a-fali s«lMs» M :# Ari©d 'Ady 
^Died« 
^^Resoved t® @av# IJJP®# 
falfel® Z (Continmsdl 
" Bm, Aj^ 'stai^ eel ' . - x - : , : .  , - v  . v  . 'cg '^«""' 
Cdayg) TSTTo^J? -days seottriai: 
3 3206 fi 1 5 © 0' 1 5 0 
BMS 9% 3207 » f 4 0 0 1 0 6 6 f 
m 7i 
Av, 4 0,0 1*0 5*0 0*0 3.0 6»0 5^0 
4 3193 a f- Uk k € 1 4 M 3 2 ' 3196 A M 4 0 ,1 i 3 2 3 Z 0«, 
•i^  m 3200 It * 5 9 © 1 0 0 7 6 6 
MM m 3210 © f IS 0 4 4- 5 4« 
3213 i f 13 Z 6 4 5 6 6 ?• 7 
322a s f J 3 4  ^
f 1,5 3*6 5»a 3«4 2,»d 4«S' 4.3 4.® 
5 32I8 i f 4 0 1 0 Q 1 2 ©• 3 
lie 13  ^
3219 1. f 5 5 I 1 0 1 f 5 4 
5 • 3220 i 1 4 4 1 1 3. i 
3225 I * 4 0 I 1 f 4 5 2 f 
3229 J m 4 J f 1 t t 4 7 1 -
l¥* 4 2.2 a#i 2 2 2,.2 4*2 4»0 3»i 
.« .«&ry ailk soMds, DM s <iried la'oduet# 
t® mmm lif#• 
fabl® Z ffeatiaaail 
Oaif • 'dim"""''"itm stari^ ' i#®ks'''oii 
»«• «n «P^» r"""" "M  ^  ^  ^
. (days) . /'"'''''''''''"'''"'lao 
6 3209 H * W' 0 3 1 4 t 0 t t 
DMS 
3211 H m u i 3 3 5 1 3 3 3 
3215 MS w 4 3 
i DW 5^  3217 H w 4 5 1 1 2. 6 3 
3222 » m 4 2^  
3226 H m 4 1 1 5 7 5 1 4 
3232 I m 4 1 1 .2 7 5 Q# 
Mm i 1*6 3.0 za 4»^  3»4 3.t 4.J 3.3 
3195 1 w 4 t 3 5 1 © G 1 Q 
3202 A m. 4 1 0 1 0 0 0 1 I 
ISBO # 
&¥.* 4 1*5 1*5 |..0 2..5 0*0 #.0- li§ #.5 
« 3197 a m 4 3 0 ® 0 1 0 
Dr^  If 3201 ? 4 1 0 1 0 0 0 1 0 
DW 
HSBO €% A** 4 2.0 o,.o 0,5 0,0 0.0 §•0 1»0 0^ 0 
:» mmfrnim -iry Mik solids, m « ari#i wla«y iSlO- s liydp©g®aat#i 
i^ ftosaa #tl« 
^Died, 
•%ea0wi t0 saw® U.f©* 
fmhlm 3 
#f fariotas Milks -©a Weekly B&4f Maight feaag@s iii 
fottKg Paii*y &mXmm 
"Cmli SBE""  ^ weeks on ®3:pt» 
a#* on expt» 
{days) 'l-'" 2 3 4> 6 i (lbs.) 
1 3194 8S M "4 &6 96 95 100 102 106 11a 127 131 
3199 i M 3 107 112 109 112 115 121 129 139 ifi 
32oa jr W 21 54 58 59 62 64 67 67 70 
tim u$ 3216 i- W 5 91 91 9  ^ 101 106 loa 114 11a 122 
3224 1 f 70 77. ai ^4 a9 94 100 104 111 
3230 i « 4 100 91  ^
k f w  7 $3 ii 92 95 99 IM 112 117 
z 3204 m m 4 m S6 if' 92 95 100 105 113 31i 
3205 w w 3 ft 104 104 103 104 107 l©f 113 114 
Bm 11^  3212 I m 14 100 105 113 IIH 126 132 132 143 150 
w 3227 i ur M 4 ^4 i3 m 92 95 fi- 99 104® 
3233 1 f 4 99t> 
Ay# 6 f4 95 99 101 105 109 1 i ii lit 127 
2 »#a"fat iry mi,lk s©114s, BW s dried wli@y ppodaeft# 
&&m lif«« 
fabl® 3 CionMiw l^ 
Ways) h b m . ! '  
J 3206 § m 1 ft 91 ii 93 n' , if g 
urn m 3207 f 4 if 72 77 ai $6- ti fO' Sf 95 
W 7# gj #7 m if i9 'M* 4 77 82 m f5 
% 3193 « w 14 im 115 115 119 127 130 132 13a 143 
BMS 
3196 A m 4 - BU 93 99 9^0 94 II 99 101 103 3200 .IS m 5 66 70 76 77 SI 94 $$ 103 
»« 3210 w ti 67 74 74 7S 77® 
3213 I w 13 111 122 125 130 135 m 154 156 
3228 I f 3 826 
to* f $7 f3 fi 99 10,3 111 3J.9 123 I2i 
5 321a i f 4 90 15 9i 101 103 105 111 117 
nm 13$ 
3219 H r 5 B7 04 o4 87 B8 91 m % m 
3220 .1 M 4 lil 107 1Q9 113 115 114 115 Hi Hi 
3225 I M 4 106 114 119 122 128 123 124 12d 129 
3229 4 M 4 71 6f 69 69 71 73 75 76® 
4 93 94 96 9i mi 101 105 105 116 
• noa»fa% -^ iXf aiiJc solids, HI « 4ri#ii i&#f pi^ 4«e%.. 
to aa^e lif®* 
fable 3 tioiitlBme4} 
lattsna Hair 
a©. 
Ag© startei 
on expt. (days) r"'"- i. 2 ••• 
Weeks oa 
3 4 5 i' "f . # (lbs.) 
6 3209 I M 19 ^9 92 9^6 97 102 105 107 112 119 
UM # 
3211 i *. 14 a6 66 it 91 96 103 106 112 117 
3215 f 4 77® 
BW 3217 a f 4 69 m m 67 6S m 70 
3222 » M 4 ^1  ^
3226 1 « 4 93 m f3 95 m. fg 101- im^ 
3232 A * 4 63 m 63 60 5m 
Af». i SO $Q t2 i2 i'3 93 96 m 102 
7  ^ 3195 1 r 4 101 100 104 104 104 109 114 119 123 
CMS IC  ^ 3202 A - M 4 95 92 91 92 96 107 116 126 133 
HSBO # 
96 mm 4 1C» fg fi 100- im 115 m im 
i 3itT H M 4 73 79 78 ''• "-ta S7 f4 100 104' 111 
DMS 5^ 3201 as F 4 56 60 59 •65 6i 71 74 •75 ii 
DW 5$ 
# HSBO ^ 4 65 70 ?4 f7 i3 $7 90 • 100 
%»: m Bilk »llds, 1* « 4ri®d vhrnj iSlCJ s 
^Wmmr^  to sair« 
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tN.< !^>.iA>A iH iH Ci%fr\ «no<3vcs. 
tj f^ C4 C>>iHI RKRRct c^»irvP*»so Ift vr\«r\ 
"d .irt i^ fiHi 
rnm-mmM mxrnetfMmm 
m** SSl^  ^*'W *SS ^ 3  ^i«3 K-.4 
tnvO Q O <*\i£> O^OOr«lrt CM H^HCMC i^O<C i^ 
tOOOwNCK 
r-<«H<VCV<M C\t CM CM C^Oi <r\<*%r^er\ci% 
'm 
Q>rH«rtJ>.<VvOCM OHHHCMCMfn 
<M<MCMCSICMCM<M r<-\c^c*'\c^rr\cf\rr\ 
fail# k 
iafei®a Oaif 
no# 
Initial 
®g@ 
Days on wt» 
•eb-ss^© 
Incidence 
®f 
aeotttriae 
fiaai 
idays J (lbs*) IW 
f 3195 1 F 4 57 22 •9d ?# 
3202 A * 4 57 35 7 1 
i 3197 1 M 4 57 36- f Q 
320a. IS F 4 57 32 5 S 
A-Ayrshire, 
4ays m mmmriMs ©scanrisi • »©•* days m X 100* 
fi-wipf g#o '^» i«g®®€, f«feii»g 
5 
Bmmtf ®f %bm tfa®  ^lati®»s Fei. ia l:^i4a(ia% 1 
i©* A?C Av# days W* Ineidenc© At. ap« , 'Sie#' l6TOV«i 
«alv#S initial on expt* ehange of scouring® pearance® early 
&m {"deatiis) (-deaths) (•"deathsT {-deaths) 
1 6. • 7 5S 3  ^ 3i" ft i ' 0 
I • : • 5 6 52 • • 2f 54  ^ 1 I 
3 " t ; 4 '• 47 • 3* • 27  ^ W  ^ 0 2. 
4 ^ - 6  f  .  5 ©  I I  ,  _  5 4  S  1 ^ 2 -
5  ^  .  5  -  .  4  . . .  5 6  1 3  .  4 1  » •  0 1  
6 7 i 52 13  ^ 50 , Q» 1 a 
7 -2 4 57 M 17 TO 0 0 
# -2 4 57 3  ^ $ • S O • 0 
days m wMefe »«o«riaf mm^md # mm -tsys #a mp%* X 
?S-»v#ry f-fair, 
*36* • 
tioas studied mpoa growth# • 
latleas wMi^  art wry hxgh ia appear t@ 
eaasi imMmm iiarrli#® was higher ®t th# 16 
than St the 13 pe'r ©©at s©lii&-»@t*»fst Isftl,. bmf the 
rapi4 ffmvth r«®ulttag ir&m the tom^r' suggtsti that Itvel te 
b© th« mm tuitafel# for future mmpmAtiw& pw^pmm^ 
ieplaeiag #the-r aolids with fat t«iii«d t© sesmrs ,^ 
bmt the pmmmt iata ®ffer« m plaa i^ble txplaiiatl#« #f this 
©hseriratioa*- BiMm mXj ratttas t©ata4al»g fat wtrt ii#®©» 
g«is#i th# i^ uld b# attribut## t® r®plse:«»at ©f 
dietapf solide-not-fat with fat m4/m t# hdsogealiatitm# 
SdCftma® %im physical as if®ll a® th®  ^ tii«ai«al amttt.r« th« 
ratieii aaj fe© tajpMtattii it 6#»a#4 4«s-^ afele t© h#wis®mi®t 
all ritl#a« «s#4 ia ®mbs:t%iiiiit t^ #ri*ats# It ftirllitr smm4 
t@ iijmfit ftsi i»t«ks is tb# ®v«it sf »t#iirs  ^
#rt«r t© ©Itaia i#tt«r ia lat^ r 
B» IX 
fhii 0»ii»«k f««diiif tibial wai i«®i^ #i i&f a mw9 «x-
hamstiv# stmiy @f th# rt4tti#«ii #f fstiag ©alTSi t© 
vari©ms ri#trict«4 ii«tai»y regi*## fk%. proeeiart aai ra»' 
tioae wer« iaodifit4 t® tateti afivsatmg# ©f th® iafumatioa 
r«ire#l®i hy •xptri«®at I# 
Bftiry talv®® i»m tkm Iftwa itat# ^Htgs li«r4 mm bX» 
l@tbei tQ m'fm^ groapSf ©# whleh ©©sfcate«d ©Ee kfT&htmt 
@s® ir©*! i^8», aad five l0l.»%©ias# mii^ m gi?©wpa 
w®r@ «i«ai»tt was rand©®# to mm 
mait, li»ii«f«i»| t® muMtmlm talv®« ia #aeli gromp m all 
in ©rAtr %& s '^fcal® « ®@^®ratel© «a?iro*®at» 
Btssriptive iaifes r#lsti?# %h$m mimaXa ar# prtstatti ia 
fabl® 
Vara «iik ©©alxaiiiittf spp»*i»at#iy I f«r ©#»% 
fat nas ttfed as feh® ii#t» $iM mh%^ -grsmfi wti*®. 
ailki mm%&iMiMg vari®»i ©o i^asti^ ms &i 
mm^£&% 4 t^y aili mlMB, dried 
0i3..,, temfettr Mil aai wat^ r ffablt f )• Bmmm. #f tk# 
•wmimm mmpomm%& (mkm %hm bmttftr ©ill mm %li©- sm® as 
iiigreii#nt» ©f %fet reconstiitu'&ei silk® w^m we,i#®i ©m 
a tealaast wM .^ was talibrat«<i ia gross • Ml m%%mB t^hew 
team wfe©JLt ailic w®r® h9»g«aiS'®€ m 3TO pfesswt ia 
& • Qaulin »iiigl#*»stag® teii®ge»i8©r# Ike wh©le BilM ytm 
taiast i«ily iwm l^ lsttia mm ia tb® !©» Stat# e®!* 
i®g» iaijry h®rd» Bit •&%% wm dmmtM imm 
mi Willi® rtiXl 'ill %M liquid stat® mm& iae@f|i©ra%«i 
^Piirchaitd imm Bep&rtaeat ©f ®«irf ladttitry# tmm Stst® 
e®liege, imes. 
BescrijJtlv# lata ©f €«lTes i»@i ia Sxferiaeiit II 
Salf frted® S#x tate ©f aati#a 
»#* • Mytb m@» 
3261 i M 6/24/49 3. 
3262 i r 6/27/49 2 
3263 1 f 6/29/49 3 
3264 A II 7/3/49 4 
3265 I F 7/3/49 5 
3266 K f 7/a/49 6 
3267 BS r 7/9/49 
3312 SB M 11/2/49 
3313 « « 11/5/49 
3283 BS f a/21/49 
32^5 H f S/22/49 5 
3266 g M /^25/49 4 
328  ^ IS F ^24/49 2 
3290 A 1 9/5A9 2 
3291 I f 9/6/49 I 
3292 a M 9/14/49 1 
3301 i M 9/17/49 3 
3302 i f 10/17/49 
3304 i 1 10/17/49 
3306 1 f 10/21/49 
3307 li M 10/22/49 7 
3308 1 » 10/22/49 7 
I 
I 
3340 IS M 12/16/49 3 
3344 i M 12/23/49 2 
3361 i f 2/4/50 7 
3362 H M 2/4/50 4 
3364 H 1 2/7/50 7 
3366 « M 2/12/50 f 
3367 H r 2/12/50 $ 
Sw4»s,|. A-Ip«sfeir«i 
Tablt 6 {Coati»tt#i| 
ealf lr®«4® Mm ®at»© #f Ration 
m-rn. . . .. . Mrtk  ^ m. 
1 f 
A M 
4 w 
BS m 
A f 
i r 
1 f • 
i r 
i * 
i F 
H f 
I f 
I M 
« 1 
1 K 
a m 
i n 
i m 
m m 
A f 
3360 2/13/50 
P71 it 2/19/50 
3376 W 3/10/50 
33^6. 1 4/7/50 
33^7® 4/9/50 
33^a  ^ 4/11/50 
3392 I 4/3:0/50 
3394, f 4/22/50 
3396  ^ 1 4/30/50 
3397  ^ 5/1/50 
339^5 a 5/2/50 
3405  ^ i 5/20/50 
3409  ^ 5/30/50 
3410  ^ * 5/30/50 
3416b 11 II 6/14/50 
3420$ * 6/17/50 
34215 * 6/19/50 
3424  ^ I 6/21/50 
3431 »i M 7/I8/50 
3452  ^ f/4/50 
®BS-i3?0iifa Swiss t A-4fr8Mr©i 
.f©r Ill# 
fmWe f 
@f Mlk isei ia l3i|i«r3.wat II: 
la%4» 
ao» 
¥at«r 
dry laji i%' 
solids 
Dried 
whey 
product 
flydro-
gtnattd 
soybean 
oil 
Butter 
oil 
Wi®l« 
(3^ m) 
Cifes# 'per Soly w«ii lit 'SaiiyI 
UQ o.#l 
g i»:7 0»5 ©•5 0,1 
3' ita l»i 
4 d#2 0.J 
5 i#? 1,0 0.3 
6 i.f 0*5 §•5 0*3 
f 10.0 
•4X* 
aeybeaa ©11 likeiUs© wa» 
a#i'b#d prior to prefsratiaa &t tli® ratisms. lb# mt%r mse«l 
was mm mm  ^ that tbe flaal prtim-et mppmximt&i beiy 
tmjmmture m tb# tim of tmMug* A tmMl mlMs Mml 
id per mnt ms f@r %hm Im in% ratloms m tM% aXl 
di«fes iwiwld appi^ ximattiy is «a@rgy ©«»%«»%• 
3* laR«g®Beat #f tm3.v®g 
?@r t-fe.® first 3 iaja totrtk, aill ealfts r«Min®4 
MiiiJi their dams# Cfa tkt af^ «ei®@a ©f t;fa# fehir4 
iay tiiey wsr« re»-r«i t@ ia4ivl4Mal p«s» «d wer© i»t fed 
mutil the following mmimgf tia® they rtteived 
itfliQl# milk ^mtAinimg 3 p#r ©tats fat# Oa %ht afte#i«0©]a @f 
th0 t&mtk iny-i saaples ©f mmQm blmi wem &h%&i.m€ aad 
b04|' w«i#l'S if«rt recorded, pri^ r t© ttet" first feediag ©f 
jmsptttiirt mtlms* faaplgg 
wr® ©b,%-aia@4 and weights Mtrt r##@r4@4 at wnetty interval»,# 
111 fe#4s mm ©fftred isf ia %m tqual feedings» toj 
nipple pail, at tti® rat® @f 1# ^Mtis daily per 100 f®«ads 
@f teiy »ii#t* fills m^mt was reineti @aly whtn pm  ^ mm 
w»im*A hf til# mXms, ®r ia th#' tvemt ©f ttwr® se©wr»» 
fitaaiii A la %h% m^m% of 12,000 i.U. p#r 100 ,p@mdi ©f boiy 
*f«igtot was ,aiaifti,st®red sa«« 4aily toy gelatia «ap»mle* 
aiditisa®! w r^® tffwti* 
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|A 
fafel# i 
fitaaia A doattat of the imtttr Oil feii 
ia ix r^iaeat II 
Saiaplt 
»©•* 
Bate fitaaia 
A 
t«/sra»| C«/gra»| 
lA 9/1/49 10«5 
li f/t/m 10.3 i.2 
24 11/zz/m 10,2 9*2 
2B ll/22/4f ia»4 7.9 
3A 11/2 /^49 12«0 a*7 
IB 12/2i/4f 10'»4 7.7 
U l2/2$/k$ 10,1 7.5 
m l,2/2i/49 f.l 4.2 
5A i/a/so ' 7.4 7.2 
51 6/f/fO 7*1 aa 
M 6/S/50 l.i S ii4 
m a/23/50 
?A $/23/m ia.pO 2.7 
?B #/2|/50 „.,„M , g,o 
Af€»st %6 6.7 
% iaiieatftS •smili'sis of initial, portion a»d B Indicate® 
analysis last p@rti©ii @f ®aeli suipply#-
fahU f 
fitasiii A aad Carotenoid Content #f til® WloIm Itlk fed 
in Experiment II 
iat# @f B«t# ©f 
A 
ty/100 ail (if/100 ml} 
22*3 11.3 
la.O 10.0 
21,9 12.2 
20a 10.2 
20,7 9.7 
20.9 9.S 
20.2 a.9 
14.5 ?!.3 
17*6 9.9 
14.3 S.2 
11.6 
15.1 g.3 
14.1 74 12.6 f J 
13.6 .^5 
14^7 7.2 
12.9 7.5 
13.0 7.1 
20. a S.7 
14.3 7.2 
12.2 6.9 
14.5 S.l 
36.5 19.2 
39.7 22*4 
29*7 19*4 
33.7 21.3 
31.4 16*2 
30.1 14.^  
22.2 16.6 
22,4 22.7 
11/25/49 
12/2/49 
12/6/49 
12/9/49 
12/13/49 
12/16/49 
12/Z0/L9 
2/15/50 
2/1S/50 
2/22/50 
z/Kjyi 
3/1/50 
3/4/50 
ilphp 
3/11/50 
3/18/50 
3/22/50 
3/25/50 
4/1/50 
4/5/50 
4/8/50 
ilpbo 
yzzlw 
7/29/50 
8/16/50 
8/19/50 
9/pl50 
9/15/50 
11/25/49 
12/5/49 
12/9/49 
12/13/49 
12/17/49 
12/17/49 
VI ply) 
2/21/50 
2/24/50 
IWf 
3/13/50 
3/13/50 
3/16/50 
2/23/50 
4/7/50 
4/13/50 
ilpho 
7/24/50 
7/25/50 
8/23/50 
9/19/50 
9/25/50 
•45-
fsbl® 9 
®f Bat« ©f fitaal» 
saaple  ^ .. „...aMlysi» • , A _ (y/ioo mil 
9/19/50 
10/6/50 
10/13/50 
i« 
10/20/50 
10/23/50 
10/23/50 
10/23/50 
11/3/50 
20.7 
20.4 
22.0 
34.0 
23*2 
20.3 
14.7 
ia.4 
42,g 
15*9 
10/27/50 
10/31/30 
11/15/50 
11/3/50 
11/10/50 
11/17/50 
23.4 
3a»3 
37.0 
14*0 
40.7 
3lJ 
t«4gbt®4 air#r«g«  ^ w;i 
^kmmgm w«r© weighted acearilmg %Q the mmhmr 
ea.lir®» wblek fed from %hm mpplf iaialysei# 
waA .aolutioa (92). 
toalysis qS WBrimm wat applied t# the iolst«4ii 4giis 
©alf ite#® Hi# iatu f#r lyrsMrt# Mmm 
gwiss (group I},. All i^ata 'im %hB lm% I *§«&.• itmm mieA# 
Wh%m. Asta ttk«r thaa for' last mm 
®f the pr^ i^ome »i ameettdiag wttks wer® «apl0y«A sai 
talwlsfeio»s *#!•» f©r til® lt»t t-bssrrafeMai %m 
Wf#tet iaM wmm 
§-• BmMim md 
ig£immm» *®» mm&g tim tmimB groaf® 
iB pla^a le r^el© mr&tmQi4§ m4 im% «id ia 'isAy 
w«igbt thmgiS# Eacto mM sf thm0 data m& emlmted hy m 
mmiy§t» ef wisnt#* la Mttm f&% of %hm 
iM. flesaa titaala ,A valu®# w&m 
talftii 'fti fa% aat tiiiii f«4 »• *tlk fat,; fori»r 
:r@a*toljig «:i»in%4®llf »nit8Bi aai imtm deellaittg*, i© 
sigatfi.©«t i^iiMmmm ir®» tu bioi&i h®w» 
gloMa asA »te4.ag mgm^ Itttls aai M pl&mA g«l«i» 
lalueSf 
a#, fm $m .hlmA. mMam* . Si# mm 
fed lait reconstituted iixlks 
> 
tiibitfi mtkei, iisitlil 4tgr«s-s»» m t# mm 
is -fee ©maf f#i w l^« ai-lte f.f^ l« lil# 
fhA blood pla,.«t tm q£ mlms wltiA ir«?i fsd :»e:0a»ti^  
tatiA m%imB aadt4 fat imrmm  ^ r^iag tfe# 
tabl# 10 
Q-i m tfce Bl»i Ma«a Fat f^ Mms ©f Isimg ©al¥«s 
laM®s • 
w&* 11 "is 25 J9 ; 
U ag./lOO ffil, , pla. iM) 
1 3292 a M 116 B9 96 121 107 Ill 110 61 107 
3396 « M 172 64 43 53 56 59 40 3.3 1^6 
3416 1 m. 7B Id 71 146 9B 4d 29 42 35 
ifd* mf* ®ii 3291 1 • f 119 84 154 d4 97 9  ^ 104 109 110 
3394 1 f 157 77 91 97 110 179 61 63 62 
3261 A M 147 69 73 66 76 42 152 170 
3431 
A'tf ' 
IS M. 102 64 49 43 43 B3 72 79 m 
ii V « 
ifolsteins I2i m 1» m 6f 6a 72 
i% w #' 
111 calves Mf m m .if m m il $Q n 
3344 I- M loa 54 40 61 107 41 •# ai tm 
3424 1 : m 149 67 105 ai 56 3d 43 54 m iyi» soy» 0II 3262 M •f 144 65 147 112 4  ^ gg i5 119 'Ml 
(wkmj) 3392 i f 71 56 61 91 75 9  ^ fa 54 54 3398 1 f 66 26 114 70 6d 61 76 63 
3290 A M 160 UB 90 101 log 79 73 m 
32B& XT ' IS f 68 54 60 aa 99 94 6f 74 iM 
lelsteins loi 54 94 i3 71 if' $7 ?? il 
kWk 
m-all mlw&m 109 53 ii" ao 71 m 76 9# 
Rat-toa Calf g#* 
ao. ' 4  ^ II' g25; ""'^ 32 :3l :m\ ST 
"'• " -xn. -«», fag,^ /iQC]r«» ''Jla«t| • 
3 
Mm fat 
4 
J*®w i&% 
iwimyl 
3301 « * 121 74 4i 40 If 21 35 28 20 
3420 I m 146 36 u .11 J 67 
15 21 14 10 
3263 i f 173 96 51 if 64 64 50 69 
33aa I 105 31 4t 4i 
•^ 1 li 10 11 25 3405 1 F 1X4 51 4f 11 li 21 10 11 19 
3371 A « 111 19 16 ai 22 22 m 22 10 
3340 
4tr 
BS M 99 98 m m 2S 37 71 37 97 
Miw 0 
idlsteins 13a ,5i m- 35 39 a6 m 23 m 
&w» 
all calves 124 • m - 44' ,3i 34 27 33 ai. % 
3286 1 M 125 127 P 43 2| 2t 16 36 36 3362 1 M 96 66 » 33 7i -22 26 30 32 
3410 I M 131 25 45 30 3t 20' 2i 29 36 
3302 I f 127 43 31 49 53 32 39 
336a :1- f 108 28 34 36 n 35 62 51 IB 
3264 I m 112 a6 43 165 21 47 31^  
yM M m &k 14 34 51 23 24® 
V * 
fclsteins A"** 117 5i 43 3i 44 25 33 37 32 
all caiY®s 112 62 39 56 42 ii 31 37 32 
labl# 10 
•Ea%i«a galf !««€ 
B9* , . 
gggg to, 
. , i',,, ii U W 3? 0 lif (lBg./l( .• pla sma} 
5 3304 » M 120 120 13  ^ 159 204 154 189 189 171 
3366 1' .*. m 50 102 11? 132 124 104 113 192 
34C9 M 116 41 94 96 125 152 150 164 156 
mttmjt' Oil 3265 8 f 119 131 141 99 136 19^  160 161 
32a$ 1 f 120 7« 94 13  ^ 97 ^9 103 lOd 110 
3367 A f 32 34 a7 101 75 63 105 79 91 
3312 m M 119 205 loe 113 174 225 95 133 20? 
iiv • 
I^steias ' •- IM- it 112 130 131 137 •149 147 156 
iiV • 
all eai¥«m 119 ft loi. 124 129- 139 135 135 155 
6 3313 I M 97 134 155 172 ld9 152 170 121 121 
3266 I f 9d 105 152 ia6 190 SS 156 132 15  ^
®il 3306 I F 133 131 179 94 70 113 139 120 161 
iwh@fl 3367 1 f 105 5  ^ 101 ^  123 134 la? 169 201 194 339? 1 t 137 34 56 9a 149 gg 114 117 94 
3376 A f- 96 6  ^ 144 140 15  ^ 165 174 173 161 
32^3 A M .IS' F 109 100 104 120 119 137 162 162 136 
• 
jftV • 
iolsteins 
A'W 134 102 129 131 146 1  ^ 150 •isi- 146 ii V »-
all calves 111 97 12f 1J3 i44 133 155 147 146 
fmhtm 1® 
latioa ©alf mrnm days 
%. 11/ •#  ^6 ••^1 6d (rag,/lC )0 ial .* plasma) 
f 3307 i m 155 155 23a 177 154 16a 205 157 132 
330^ 1 m 167 175 iia 201 165 164 127 115 160 
3364 i m 159 156 202 204 236 197 252 247 216 
lb#l@ iailfc 3421 1 m 106 145 167 161 161 159 163 196 224 
3361 . »  w 45 153 194 163 146 91 B7 102 958 
3452 A f 130 126 156 147 171 163 172 203 205 
3267 BS f 102 96 132 160 225 207 223 211 211 
h f m  
lolsteiu# h ifjr Uf m l&k Mi .172 156 167 xm %&5 iiV « 
ail aalvss m m 172 173 ISO 167 176 176 17i 
eaisulstfti 4at-w. 
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f&hU U 
Asalysis. oi 'tmtlmm ©f tli# Mte§% ©f %p# ©jt Ittlk. m tk® jyiwli ia islf ttlm-d flmm 
Source of 
yariatlQii te Qf s 
C4| a,3»5) 
*»• (2,4*6) 
Ii| {1,2) vs, (3*4) vs# (5 ,6 )  
vs. 7 
m l4it#ractioa 
Calves witMa 
rations 
total 
a? 
13 
92792 
11714 
mm 
1S46I.I 
21 21.0 
ags 112cf. 
.510'il 
30*af'^  
1944© 29720#0 
IllOi , 33106## 64.* is' 
figaifteant at F « .01* 
fliii ©fefervatiofii li#w«v#r.| is ia «grt®a®»t with 'tii#'' r®«lt» 
lafestigati^ B© |6, 6#)» iiae« tel©®d plmmm fat 
<l#g»as#i iaitlalli' in «alw» f#<i ratioii 5 *as #li«leal« 
ly ai^ lar t# wimM l^iE» *liieh pTO i^ited a© ieprtisloa ©f 
plasaa fat mlmM$ tfa« m&f b« dm® t# iissiail.ar-
ities ia %M phfsiml aattare #f tiit ailks,» It appeara tliat 
slat# all »«o»,®t4tmte4 ratios® w®r© hamgrnis^A tiitreai th# 
allk was tMs Aiffer@a.«s mf *f«ll to® iafcslvei# 
200 
R. 7 (Whole Milk) 
160 
0. 
120 
• R. 5»6 (Butter Oil) 
R. 1,2 (Hyd, Soybean Oil) 
40 
R. 3|4 (Low Fat) 
Id 46 25 32 60 11 39 4 53 
AGE, DAYS 
Figure 1. Average Fat Concentrations in Blood Plasma of Young Dairy Calves 
Restricted to Various Mlk Diets. 
••54** 
Til© mmd i&r a aor® exhausti¥e study i# l»diesti#d fey th% 
large'ai^ er @f pr©dm<5ts othtr thaia whole milk whiek art aow 
b@iag.f#di %#'yomng ealves* I taiowls-dg® of the ©f %h% 
physieal statt @f amtrisat® mpoa their M©l©gieml mtJlligatioa 
iS' mei©d a# a guide t@ practical rattea .f^ ramlatiea# 
Eigter ©f fafc in bl©©i plasaa @£ ealw® 
whieh wmm f#4 ,diets eoBtaiaiag hmtt®r,@il thaa la these f®d 
siailar diets mntalniMg hf4mg®m%Md soybeaii @11 may 
asso«iitt»d witiii abiairptisa sni/tr ttllttlai* attafeoliis# the 
®iisplt«t « l^mstio» appear# t© h® that t!i@ is dw© 
%Q l«ss ®ffitiant ab«o2Tptioa _ of •hyir©g®iimt©i soybean oil* 
Sine# thi»' wa# mt elitrift«ci hf tht results of, thi® ©xptri-
i!i©at| hQWsvtr, a aeei fer 4ig«atioa hmlmm trials t® eoapar® 
th© apparsat' 4ig©s l^fellitj of the ©lis is ia4ieat®d» If 
ahs#rpti©a is »sparable f@r tlm fatSi then weiiM 
possifei# "bhst hydro-geaatei ioyhtan ©11 if mm %miekly n%i» 
liistd hj til# tissmes thaw is hatter ©il.# BiMm ths tils 
differ e©a®i€®ratoly ia fatty aeid mmpomntB aai ph©sph®lipid 
eoateat, as w#ll as la physical natttr©, any or ail, #f the-s# 
pre^ertits may b© iiaplleattd# 
Whither dietary fat is re«|^ r«i f@r th# jphysital w®ll* 
beiag ®f th© y^mg ealf ha» »©t he«a toy th# r®* 
suits- of th« pmmnt iaf#stigati0tt hat %he Aata iiiii#at« 
th§t - t3£tr#«®ly mmXl. mom%s ©f fat {mtimB 3 and 4)-ar« 
satisfactory at l^ ast fer'a llaited period ef ti»« lfe.r®-
data dtaaastrat® th% piatma fat 'lev®!# 
•&i the mli m&f w&ij mm a wli# raa®-©# teeiiis prl» 
aarilf by tte typ# sad aaom«t tf iittary fst» ili«tlt®r t&#re 
%M m plaaaa fat l«vsl im- th% jQ-ms ^ mlif h®w«v#r.,, 
is it#t  ^ tkmSf tt' is %hm so'^  ^ ©f • tb® 
&i %M freseat iMtmtigmi&m §mm9% fe# iaterpretti 
tdrilj mtil mwm iufswa i^to mlatlm t# Mpid 
ia %M «aXf It available» 
!»• A:o bleod slasas* i®s8i4-
%rmhl% witliia»g3p0mp ¥ari.ati#a wm» 'Oiiervti ta taitial plasaa 
§ai*0t«oM l«T«l8 IfaW# 12)* fli« toncentratl«i ia the 
bin®# flag* »f til® e«lfs« &t 4 isys ®s« raEgei fi^ a 1»1 
t0 65»0,-'»4 avera,^ i aC3»5,«ti»gra®» F®'!* IdO .milliMters. 
the ^ls»s mmtmQM mlmw tslf»s ^ieb mmim4 
:«ai^ tw©i49 via milk fat .Ci*stioa0 $$ 6 and 71 ewrs i^ 31#1 
initially mA'^ ^&dmlXf 4«e.rea«ei » tliat wh« tMlms wert 
60 dayi- @1" ag«, the raaft. wat 1«'© ta 2?.*l.,t «?eragtoi 13*J# 
•»i«r©:gra»i fer 100 Mllillt«» ©f flasaa* Garotm&M 
mn%m%Mm in blttd fltsaa <if tii® galw f©i l©w tar@t@nfii 
4i«t« |rat4«» 1, 2| 3 ard l-j averaged 20.0 Initially md «t 
tli« tiid ©f tlie t^riaiat raaged from 0,0 t@ 2»1,|, averaged 
l»3i. .«i€r@gy«w pm mu%» • ffe# mm. ^feaagt# for i©lettte 
talfta f#d milk im timm for i©lit®ia» r«e«i*riJig th« 
l@if f'«r©t«#ii diets ar# displayti ,grapM®aHy Sn Rgay© 2* 
fht mdditl#» «f dried iii«y t# tlit mtim did aet 
li 
Iffie-fe @£ ffffm Mlk oa Blood Plasma iarottBoli® fala®# of 
tmmg Dairy Calres 
M&tim Calf S^E 
w 
iitf^#^ams/luO fi 1. m-
1 3292 1 m 23,0 9-6 6.7 4.1 2.6 1.2 1.0 1.2 1.5 
3396 I m 13.3 5^7 3.7 3.2 2.1 1.7 1.7 1.7 1.9 
3416 1 m 24.9 7.4 4.6 2.a 1.7 1.1 1.6 1.3 0.4 
If4» soy# 3291 1 r 31.6 15.5 7.4 3.a 2.4 2.0 1.6 1.4 0.9 
oil 3394 I f 7.4 1.7 1.7 1.5 2.0 1.9 1.7 1.2 2.1 
326I A • m 44.1 17.3 10.7 6.0 1.8 1.3 1.2 1.5 1.2 
3431 A'^  - m m 19.5 6.5 3.a 2.4 2.1 3.a 1.3 1.3 1.3 
Holsteii^ 2§»a_ 4.-i 3,1 •1.2 1*6 1»5 I..4 1*4 
iiV « 
all cal*«# 2:3.4 9*1 •5#5- 3.4 2.1 1.9 1.4 1*4 1.4 
2 3344 I m 7.9 2.3 1.0 1.8 1.4 l.g 1.2 1.7 1.9 
3424 « M 32.5 10.9 4.2 2.^ 1.5 6.5 3.5 1.3 0.4 
lyi. soy, 3262 1 V • 43.7 15.2 6.4 5.6 4.1 l.d 1.3 1.2 2.0 
oil 3392 ,1 r 5.5 2.4 1.6 2.0 2.0 1.2 1.7 1.6 1.9 
C^ey) 339S I f 5.2 1.5 4.4 1.5 1.2 1.2 1.5 1.9 1.1 
3290 A M 29.5 5.2 4.1 2.9 2.1 1.1 1.0 0.^ 0.3 
32aa f 13.3 31.0 1.6 0.9 1.0 O.g 1.0 0.8 0.8 
ilv » 
HolsteiJQS 
Atr 
19.0 6»6 3*5 2^ .7 2.0 2.5 1.9 1.5 1«S 
itV « 
all ealTes 19*? 9.9 3.3 2.5 1.9 2*1 1.& 1*3 .1*2-
fmhlM 12 (Confel^Ml 
mM' 
m&rn 
3 " 3301 1 m 17.5 6.2 3.4 1.7 2.a 3.6 3.S 1.7 2.0 
3420 1 m 43.3 10.3 2.6 1.1 1.2 1.4 2.9 1.3 1.1 
3263 I f 3 .^9 IB *7 7.2 3*6 2.9 0.9 1.6 1,1 1.0 
Mw iM% 338S a f a.7 2.6 1.9 1.5 1.5 1.2 1.2 0,9 1.2 
3405 I w 30,0 10.1 6.1 2.5 2»1 2.g 3.1 2.2 1.5 
3371 A m 2.1 1.9 1.2 1.3 1.1 1.1 1.2 1.2 1.2 
3340 IS m 6»6 1^9 0.9 2.9 0.9 i.o 1.9 1.1 1.9 
ii* • 
HolstexBs A«v f*i 4*2- 2.1 2.^1 2w© 2^5 1.4 l.#4 ii¥ 
all ealTes 21.0 7.4 aa i.i 1,? 2.2 1.3 1#4 
k 32d6 1 m 34.2 7.3 4.S 2.5 1.3 0.0 1.5 1.3 0.0 
3362 I M 2.6 1.1 1.2 1.6 1.5 1.6 2.1 0.8 1.5 
Ii#w fat 3410 i m 2a.6 9^0 5*6 3.6 2.3 1»2 la 2.1 1.2 
3302 1 w 3.4 4.2 %2 2,4 2.4 2.3 2.7 l.g 2.0 
.t*hL#y) 336a I f .^3 1*9 i.a 1.3 1.7 1.6 1.6 1.1 
3264 Jk M • 30.6 5*2 1.6 1.2 0.3 0.7 0.3® 
33S6 M M 5.7 3.2 1.2 1.2 1.2 1.2 1.1  ^
iilT# 
Itelsteins htr 14*7 6.0 3*3 ' 2»4 i*i l.»4 i»i 1#5 1«:2 i%w •*• 
aH Q&l-wm 15*7 ':s»5 2,1 1.5 1.3 1,5 1.1 1,2. 
%i©4. 
Mtlsa falf' &r®-©A -Si* 
m^rn , 
5 3304 1 M 
3366 1 M 
Butter 3409 i « 
oil 3265 I f 
32S5 i F 
33^7 I F 
3312 SS « 
at# 
. Holsteins. 
kw 
' all .©aires 
6 " 3313 . i M 
3266 « V 
fetter 3306 1 ? 
oil 3367 1 F 
Cwtiey) 3397 1 f 
3376 A F 
3233 li f 
Av* 
Ifol&teins 
AVt, 
all calvs# 
fabl© 12 {CoiittewA} 
:©, days 
lerograms/100 ml. plasta^ 
13.0 7,5 10.2 15.3 15.8 14.7 19.4 19.2 17.7 
6.7 4.0 5.6 9.6 9.5 9.6 a,i 7.1 5.4 
19a 6.4 §•4 10.9 10.6 10.2 3.8 2.0 1.0 
29.3 23.9 22»5 25.1 21.2 17.3 16.a 19.2 21.4 
27»2 12.0 14.2 15.5 ia.2 19.3 15.4 12.9 12.4 
7.7 2.4 4.5 4*4 5«3 4.1 4*0 3.4 5.7 
10.6 12.2 5.8 9.4 10.0 12*9 15.^  13.5 16.2 
19a na 12*2 15*3 .15.1 14*2 12»? 12.1 11*6 
16*3 10.1 10.2 12.9 13.0 12 »6 11.9 11.1 11,4 
i*3 5.0 13»4 20.a 20.6 23.5 19.1 14*7 17.4 
30.0 22.5 14.9 la.o 17.^  14.2 17*1 19.4 ld.4 
63.0 41.3 26.7 17.4 17.2 22.3 26.5 27*6 27.1 
2.1 3»1 g.5 9.6 14.9 11.2 11.6 11.1 
9.0 3«6 1.6 4.6 7.2 9.4 13.0 1 .^2 12.1 
2.9 2.4 5*0 6.7 6.6 6.^  6.9 5.6 6.0 
31.4 30.6 21.6 14.6 12.5 13.B 13.4 11.4 i5,i 
i4*i ia»3 13*f 14.5 16*9 17*4 ii*3 17#2 
21*0 15»3 .12,»6 13*0' 13a :l5-:0 15.3 15*5 15*4 
0*Ct 6*Ti l*ZX 9*€t €^m cm X*m tl® 
•A? 
X*tl 5*TT i*tl 6*21 C'-rt L*n 9*iz I'XZ i*€z 8«T&q.sTOI 
•Af 
TLX i'9X z'nx S'Si r"^i 2*5t ^*9^ jr f« ^9sc 
9*CT 9*6 6*6 6'6 f^T 6'?T Z'dX 6 ' 6 X  M f 
C*a C'9 $*l 1*9 ^'5 T-T I i I9CC 
i'6i C'^2 C*2e *i"^z o'oz $*nz o*zi 9*6z vm m 1 xzn mw 
Z'6 *T'$ T'Ot X*6 9'IT ^'IT 0*1 Z'^ M 1 ^9CC 
^*01 9*21 L*€l VZX 0*IX CXZ L*^t  Z'^ . t  9 '5C «  1 S0€€ $*L 6'i I*OT Z'OX 9'^t T*CE 0*CC ?*CC 6'9€ * I lO€€ I 
*im 
Qg 6S »? 6< % 
szep^^sv 3e®f '^WQ m'%%m 
25 
o 20 
15 
R. 5,6,7 (Milk Fat) 
q 10 
o 
5 
o 
R» 1,2,3,4 (Mo Milk Fat) 
0 
46 25 4 32 39 53 
AGE, DAYS 
Figure 2. Average Carotenoid Concentrations in Blood Plasma of 
Toung Dairy Calves Restricted to Various Milk Diets. 
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Figure 3« Average Vitamin A Concentrations in Blood Plasma of 
Young Dairy Calves Restricted to Various JGlk Diets. 
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Figure 4» Average Hemoglobin Concentrations in Blood of Young 
Dairy Calves Restricted to Various Milk Diets. 
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fhtf ®ugg««t«i til# tts#i f@r iotg'Miiilttg trythrepoi®-
i:it tB ial*#s is si.iwilat#t hf the «tag# gwwfch 
#r pr#««iiag 4i«tsri' • 
Hi® pr#»#ii% i&Aimttm ifetr® i« m partl^ lar 
©tiwalation @f trytliropoietic ability ia y®iiiig ialvts si»« 
%imp« 'W.m at .«ark«d change fmm tim A^mmrd trmd .In "ltl#@i 
k#a©fl@fe'iii ^aftmtrati©^*, It afp«#rs *r« litetly that tli@ 
tjS.lf i® teem with n supply ®f iroa aai »|ip«-3? safficitat $m 
te»#tiaa diariag first mmml wmk» @f llf®# 
at subtly different results #btaiii@4 %y fis# jt a^# Iff | 
may «%is4at# toy tii# fatt tlimt ttoey hay ®iii 
gipaia, ftr all talws sft®r tkt second w##1ei smfejeets 
•f tl*« present wtesl#t@4 »tirely m their rtsfeitii^  
allte *ltli titsaia 4* 
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Mitmt mi &t Mlk m th# iagar K-mlnm mi Imms Wmisf feJLy#« 
BatioB calf Breed Sec „„ ,- „. %S» .^Z% 
B0» , ^ ^u: u.,,nun,.J M :. ,wi:. r • ,r ^ 
I 3292 i M 
3396 »• •* 
34X6 « * 
1yd* 3291 1 f 
#il 3394 1 f 
3261 A M 
3431 M m 
Av, 
Holsteins 
Av* 
all eal¥e» 
2 3344 1 m 
3424 1 m 
if 4# soy. 3262 i w 
oil 3392 i w 
iitosy) 339^ a w 
3290 A m 
3238 Bi f 
At. 
Holsteias 
kv» 
all mlmm 
93.3 89.9 66.3 79.7 d3.0 77.9 48.6 41.1 5fi.O 
114 • 2 iio.a 83.6 115.2 43.4 104.0 39.3 54.0 62.0 
^3.1 102.9 131.9 95.4 loa.g 59.9 50.2 114.9 40.6 
61,9 64.9 61.6 57.6 90.6 94.4 ^0.6 46.3 46.0 
ai.3 70 .a 69.0 59.1 106.0 71.0 120.6 71.9 60.8 
47,7 63.7 50.5 63.5 5a.7 90.7 30.4 66.3 45.9 
90.0 101.1 91.2 36.7 66.2 68.1 56.5 42.4 38.7 
d7,9 92.5 ai.4 36.4 ai.4 if.f 65*6 5^•5 
ii,7 g6,3 79.2 72.5 79.6 80.i 60*f 62^7 SO.3 
101.9 ioa.3 61.7 59.1 59.4 100.0 4^.2 57.9 40.9 
91.3 100.7 79.9 103.4 111.3 109.1 70.3 35.4 47.9 
65.S 59.4 61.5 64*0 94.9 87.2 59.0 74.3 42.1 
94.9 117.4 100.9 42.7 90. a 66.6 56.3 91.5 g3.9 
B6*9 61.9 76.7 31.0 76.0 53.7 83.0 155.9 7S.9 
90.2 67.a $6.1 63.4 74.7 53.6 71.7 50.9 44.7 
ai.o 45.2 49.a 81.3 50.0 51.0 50.0 5d.S 43.S 
B&,2 89.5 76.1 70..0 i6.6 i3^3 63.4 S3.0 5i-^f 
if»5 io.*i 73-.i •70..? 79»7 74*4 62*7 75*0 54»6 
tmW# 16 (Continued! 
Ea.teidS mu Bm 
JM|»> .•riMi,r>'....!.....«w..,»,;,..i»«m.'..., Ci^ «/100 ml* blood) 
3 3301 
3420 
3263 
Mm fat 33^ 8 
3405 
3371 
3340 
Ar* 
itelsteia# 
Av, 
all .©al¥»i-
4 3286 
3362 
i,sw fat 3410 
C*liey) 3302 
336S 
la 
Av, 
Holstelns 
Av» 
all calves 
» M 72.4 60.5 4a.5 74.4 93.1 44.^  49.2 6a.7 52.5 
i M 97.2 ^7.1 54.7 69.3 71.3 4^.0 ^2.9 44.2 127.9 
I F 6S,5 57.a 71.0 6S.9 96.4 161.2 134.6 loa.o 68.6 
I F 97.2 63.0 85.0 S6.9 57.6 90.4 72.0 64.5 92.6 
.1 F 115.2 100.2 139.4 102.5 101,4 109.1 60.6 53.6 67.1 
A m 116.3 51.6 65.0 d2.i 53.5 53.4 67.7 77.7 37.7 
M m 55.4 63.9 104.6 91.5 77.0 100.0 104.0 45.5 63.9 
•fO,,l 77.f 7f*f #0*4 84.1 90,7 dOs#© 67^ t 
sa.9 72.0 11*2 S2*2. 78.7 91.0 SI.7 66.0 ^75*7 
H M 99.5 123.0 74.0 ^9.4 5d,6 74.3 61.6 •27.0 50.5 
H m 92 .d fil.6 a2.o 43.6 46.9 50.5 40.9 42.9 39.9 
fi m 56,3 136.4 94.3 102.9 93.6 ag.3 119.4 64.S 75.3 
H f 76.2 5^.5 44.6 94.9 63.2 59.5 75.2 66.6 51.3 
H f 82.5 67.9 1^.6 63.3 37.S 60.0 S2.1 59.7 go.o 
A m 03.0 ^0.5 82.9 75.9 178.1 133.4 6a .9^ 
'SS m. 101.2 73.6 75.0 157.7 ai.9 60.7 71.3a 
^7.5 93.5 71.9 60.0 66.5 >2.2 
73*t m*7' io..o 75»2 74.2 
tAle.M (Coatinueii.| 
Calf 
no. EZZE 
5 3304 i • M 62.5 52.0 47.4 
3366 • I « 84.5 65.1 64.0 
S»%ter 3409 1- M 67.0 144.9 117.0 
oil 3265 1 f 73.6 68.5 73.8 
3285 1 f 74.3 67.0 45.4 
3387 4 f 67.2 67.6 93.8 
3312 IS * 86.9 80.0 62,2 
Av. 
Islstetes 72#4 79*.5 m*$ 
Air. 
all ealwt 73.7 77.9 71.9 
•6. 3313 1 * 86.3 73.1 83.1 
3266 n f 87.3 82,6 74.2 
Butter 3306 H f 94.1 91.4 84.1 
oil 3367 H f 78.6 76.8 69.8 
{whey) 3397 a 109.7 52.0 53.1 
3376 A F 89.0 60.7 66.2 
3283 li F 69^9 63.8 46.3 AT. 
i»l8t©iai. 91,2 75.2 72.9 
Av. 
all calv## 87*8 71.5 68.1 
71.8 60.0 
51.3 59.1 
89.7 106.3 
69.9 30.3 
56.4 66.5 
68.5 109.5 
73.6 47.8 
91.0 
49.6 
130.2 
106.0 
55.9 
58.7 
68.4 
64-»4 
68.7 68.5 
81.7 
38.6 
60.1 
52.9 
77.8 
74.6 
56.1 
72-.»2 
70*2 
66.7 
63.0 
55.8 
49.3 
68,6 
66.0 
46.8 
49.5 
45.9 114.4 
71.4 55.2 
55.4 51.7 
56*1 69.a 
58.2 64 
49.2 
84.6 
175.1 
51.6 
74.0 
56.0 
50.6 
62.2 
42.3 
173.1 
62.0 
63.7 
45.0 
71.9 
46.2 
90.1 
99.7 
86.2 
62.8 
78.3 
61.8 
iO*f 77*0 
77.3 74.3 75,0 
45.8 
81.3 
68.7 
66.2 
88.7 
102.5 
66.8 
63.9 
61,0 
35.4 
48.7 
117.6 
110.2 
65.8 
90.0 
115.9 
42.9 
60.4 
52.7 
82.5 
66.3 
70.1 65.3 72.4 
74.3 73*0 
tmhlm 16 
Ration eaif days 
. . 4-, " 'M' '" ik & • m iM 
Ciag« ,/100 ml. blooal 
f 330? 1 * 95.4 as.o 38,1 79*0 ^4.9 62.9 65,4 62,1 47.6 
330a B m 104.1 34.5 a3.s 65 .B 37.9 38.6 70.a 65.d 47.0 
3364 i m 101.6 ?7.2 91.2 71.2 62,g $3.a 70.2 42.5 47,2 
3421 1 m 110.3 125.7 109.5 Sg.9 ao,4 99.7 93.9 36.2 70,9 
«l|te 3361 1 w 76.1 75.7 92.4 60.9 63.0 47.S 37.6 do.9^ 
3452 A f 73.2 76.9 60.6 40.3 61,0 60.0 55.1 39.^ 44.5 
326? MS w 73.9 63.1 61.5 63.7 36.1 68.4 37.5 62,3 111. a 
AV • 
.iolsteass f7*5 , f§.-2 74.6 74-*6 wf ,6 5f,5 5|.*2 
ii V • 
all calv«s 90.7 #4*4 b3.9 ii-»3 6|.0 71.6 61,5 55.7 60.3 
\ \ I \ \ I I 
4 11 1^ 25 32 39 46 53 60 
AGE, DAYS 
Figure 5 Average Reducing Sugar Concentrations in Blood Plasma 
of Toung Dairy Calves Restricted to Yarious Milk Diets 
©ssentialljr %iit «:^eriBta%a3. .ftrlti* It 
is @xm &£ t@ «®%« %h&% A%hmgk %k^ engm mmm» 
trstlQB. &f low*fa$^ .rations wai tejasiderably lilgii#r %hm th&t 
%h^ #.tli©r rations %li« a®aa blood glueos# l#t#ls f©r all 
gwmp9 i«,«lijt#i a»4 mm sipiifitsmt a*ag#»^«p €ifl'e,.r®a«&s 
WW© apparent. 
f# galtiw f08e#a.trfttiiia.8 In blQoi CsleiM 
€@a@«Bti:ratioiis ia the telood plasma of mlwm "wfaieii mm k 
iti-i tf ag« tmri^ d f^®a 7#7 t® 19»9i a'Ttragiag ll»0f ailli* 
•^mm f®r iOO aillllit^r* h'MM j^pMiaa |tafel» lf|#' fb##® 
grsAtally d«<sr«a»ed t® sa swraf# &i 10»1 witfe a »iig« «sf 5#f 
jKb ^ if mok H 'f •& i-ii-Mii» 'Mfc. i.,-.r(i ill ^ s Jl iit«r lU mam MA *•'• .«2I —— ^ ^ «ik jin Jbm Jk^ jp®JP 3L0t? 8 Sm 
I# days* Siae« m si@iifleant gromp Beam dtfftwaee# 
w#r@ 0b##rir@4| a^H iata *«» «#ajxi®it#t ia »i©r to ««t«l>lis^ 
Bttmal tr i^i f©r talTis f«4 aitt fflgw# 6). 
m§ blmd plmm mMim i@v«l® wem mt mark* 
«41|- iiffewsBt imm. mmm m$sim mmmm%mttm» by 
Wist ®t aJj# 197) for eal-res r«e«iviag, itwtl rttioaf* Sif»« 
mA^ro mti»€ ft gradml decrease la strw ealeima, f®ll@wliig 
%h$. mlmw&l At I #af« 9f ag# tii# &mmg9 ftr 
®l®Yffli talvsS: mt 11»$- iiilligr«» p©r 100 ailliliters 
fhis t@ |0»f ailligraai f#r 100 sillllttw® ^«ii 
tli« fal?## were 42 iays #f mg## ili,giitlj ,fa«ttr ratt ©f 
4«-fllii# #te#trr©4 ia th© tttrreat stttAy esmlA b® imt t® tli# 
iiff«r#at# in f«t4s.« iiii«« m s^pt@afi ©f @al#i» 4tfieimiy 
tsW« 17 
of fypm -of m ileM fla«a teleim "fal»# l«wag 5ati^  ©alirie# 
"fta,tida Galf 
no» 
•S^ K Hsyii-
fnig ,/W&' "i^ V pla siBia)' 46 y? 
1 3292 a M, 11.6 10.7 12,2 12.6 13.1 9»7 10.1 12.6 12.1 
3396 1 * 10.6 10^2 10.6 9-1 7*5 a.s a.3 a.7 7.7 
ift,- soy. 3416 i m 11.0 a.5 9.5 9.5 9.6 d.9 8.9 7.9 g.o 
oil 3291 I f 15.9 12*4 14.0 ii.a 12.2 12.3 12.2 11.2 13.0 
3394 » w 11.9 11.6 11.2 11.6 6,4 g.2 10.7 10,6 10.5 
3261 4 M 13.0 12.9 12.4 15.0 11.9 12.7 16.0 12.6 11.7 
3431 m 9-0 10.5 a.2 7.7 9.6 9.4 7.4 7.^  
i% V  «  
•lolsteias 12.2 10.7 m*5 10.9 10.2 9.6 10.0 111*2 10.3 
i%V * 
all calves _ 11«9 11.0 11.2 11.0 10.4 10.1 10.d 2II»2 10.1 
t 3344 M m .^7 12.5 9.3 g.9 10.7 10.3 10.5 11.2 11.1 
3424 1 m 14.5 9.5 9.5 9.0 a.9 7-5 a.6 7.9 d.3 
iyi* soy, 3262 1 w 12.9 11.5 11.9 10.6 12.7 10.6 12.0 12.7 11.0 
oil 3392 a f 10.3 10.6 10,2 10.2 7.4 8,6 a,4 10.5 10.3 |^ #y| 3398 .1 f 11.0 10.9 lo.a 9.0 .^4 11.9 11.6 8.6 7a 
3290 A M 16.7 12.6 14.5 10.1 14.1 13.3 12.3 10.6 10.4 
326d iS . F 13^2 10.2 11a 14*0 10.0 12.1 12,2 12.0 
A  V  «  
Holsteins 11... 5 11,0 m-*3 f«6 10.2 10.2 9.6 
all calv#g U*3 11:*1 11*0 loa 10.J 10«6 »«5 10.0 
fafel© 17 CCoatia»«d| 
,j^ i&% 
Mv imt 
Calf .If®®# 
B0« 
- dawB 
.. 
'••''ii ' . M. "39 ' 46i. 4d ^ 
log. ./lOO na. plasma) 
3301 1 M 13.4 12,7 i2.a 12.5 11.1 11.5 11.7 10.6 6.7 
3420 i m ^•0 a.o g.4 0,2 10.3 7*3' 7.9 7.9 5.7 
3263 » f 19.9 17.7 14.S 10.5 13.2 13.4 16.1 11.a 10.2 
33S8 « f 9.1 9*3 a.5 9.7 10.0 10. g 9.2 9.5 11.3 
3405 1 f 9.6 9.0 11.6 11.7 a.o 3*7 S.4 7.6 7.0 
3371 A 1 10.5 10.6 10.5 10.6 10.6 10.9 11.3 11.2 10.7. 
3340 ii M 3.1 12.1 7.9 10.3 10.4 11.2 11.4 11.0 11.2 
Av# 
lolsteins IE*# 11,4 11*2 10*5 10..5 10*3 10*7 9.5 ^#.6 
Av • 
all cal¥®s u.a 11.4 10.6 lO^f M»5 10.5 10*9 10.0 9*3 
3286 1 M 14.6 12.9 11.4 15.5 14.0 10.9 12.6 12.6 14.2 
3362 E « 16,3 13.5 11.9 11.4 11.2 13.3 13.8 11.6 11.3 
3410 1 * ^.0 10,3 10.1 3.4 a.i s.o 7.9 7.7 7.9 
3302 S r 11.5 13.6 13.7 10.7 12.7 12.g 11.1 11.6 9.6 
336S -i f 11»2 11.0 13.9 13.d 12.2 11.4 11.3 11.5 11.3 
3264 1 M 12.7 11.9 9*& 13.9 12.a 13.0 15.1® 
33^6 
A icf 
IS M 12.5 11.5 11.5 9.0 11.7 12.4 7.7® 
i»ir* 
Hoist®ias 12.3 ia»3 12.2 12*0 ll.»6 11»3- 11*3 11.0 lft.9 
If* 
ii*a all mlwm ia*4 i2.a. ii*i ii,,i 11*7 11..3 
Calf Breei .i©3c. 
5 3304 I 11 
3366 1 m 
3409 -1 m 
Butter 3265 i f 
03»1 32S5 1 r 
33S7 A w 
3312 »S m 
Av. 
3fe)lsteins 
Av. 
all calv®s 
$ 3313 I m 
3266 1 f 
Butter 3306 I f 
©il 3367 . «  r (whey) 3397 .1 F 
3376 4 f 
32S3 f 
Av, 
Holstetos 
Av. 
all ©al¥#s 
tmblt 17 (GontinueA). 
•4 M ^5 m. 46 $ } - 60-' 
Img. ml. plasma) 
14.3 14.0 9.3 12.6 13.1 13.1 11.2 10.3 10.1 
12.9 14.0 13.6 12.g 11.9 12,1 12,6 12.9 12,4 
7.7 12.0 7.a 10,1 7.2 7.6 6.6 7.5 9.0 
U.9 15.9 9*6 13*9 13.3 14.3 14.7 10.2 11,1 
13*6 11.7 11.7 9*& 15.3 10,3 11.5 11.2 11.1 
12,2 9.0 10,g 10.5 10.9 11.d fi.4 5.-6 13.1 
13.4 13.1 14.5 15.3 12.1 11.1 9.3 10.9 S .1 
12.1 13.5 10.4 li,.i U^2 H.*5 11*7 10.4 
12,3 12.6 11.0 12.1 12,0 11.1 10.9 10.2 10^7 
12.3 9*9 9.S 10,0 10.^ 7.9 7-6 lO.g g,6 
14*9 10.5 14.2 12.9 15a 12.4 13.4 12.2 10.7 
13.4 14.2 12.7 10.9 11.3 12.0 9.S 3,2 S.l 
12.6 14.0 13.6 13-5 13.6 14.2 10.8 lO.J^ 11.2 
11.0 10.9 10.9 &^3 7.1 10.9 11.1 a.6 7.2 
11.0 10.9 9.5 10.9 9.2 7.7 10.9 11.6 10.3 
13.0 i2«a 11.5 9.9 10.4 12.2 12.7 12,3 12.4 
12«i 11.9 12,2 11.1 11,:6 11,5 10.5 10.1 9.2 
11,4 ll*i 11*7 10.9 11*1 11.1 10*9 10.6 9,.# 
fabl® i7 CCoaMaiii«t.J-
Eation Calf Mmd %e,.days ^ 
f 330? 
330d 
3364 
Whole 3421 
milk 3361 
3452 
3267 
Av. 
lolstein® 
Av. 
all calves 
1 K 11,6 11.5 13,0 3,6 11,1 11,6 9.0 3,1 6,0 
.« M. 9*5 9.0 13.4 8,6 10,0 10,4 12,g 9.4 9.3 
I m' 12^3 11,8 12,3 13.S 12,5 12,3 12,6 12,2 12,4 
:i m 9.0 9.4 S *4 ^•3 ^.6 ^,9 6,2 6,g 6,3 
1 w 11,2 11.2 12.3 13«1 11,d 11,9 11.9 11,3^ 
A. w 12*4 12.1 12»J 10,5 9.9 10,4 12,0 11,9 12.2 
IS f 13.5 14.6 11,9 li^ .,4 14.4 14*4 12,S 12,2 13.1 
10,7 10,6 Umf 10*5 m*$ 11,0 10.*5 f.O 
11.3 11,4 12,0 11,1 11,2 11,3 11,0 10,3 10,0 
AGE, DAYS 
Figure 6. Average Calaium Concentrations in Blood Plasma of Toung 
Dairy CalTes Restricted to Various Milk Diets, 
W0m imwmm, it %pp%&m that all rs%im§ mm 
la tki® 
i#%li fawrabl® {421 •fflfti aiverst {641 #ffe«t8 ttptm fsl-
6ii» a«tabolisa in laboraterj aaiasl# hmM %mm Ata 
hi§U mmm&tmtlQm mi la«^®-i« w&m fiid* ftm hi^  
lactose rations included la tM#. itwif.# jtewavert m% 
sttlfc ia blood pla-iHE ealii*w l«y#l8 irliitli w«r® .sl®iitft#aatly 
iifftreat imm tli©®« tf salves fed, oth«r diets» %n #val,ttat* 
lag tilt pmmmt r««iiltif hfwtv«r> it ••hetil# »eted tfaat 
i*ati@»i 3 md 4. mm e©ailii»blf im «si«iw.| m well 
at iB laotos#* thm 'mm all ©tiier Fatioas# 
lb® #f fat ttf®B fslfim» mtHiimtioa la Mb®*»mt0i7 
amissli h&& btiia a eoataroversitl iss^at.# l#p#tlis la* 
tiibitioJB C21I «i froaotioa (151 #f taleim mtllisatian hj 
iiielii»is© #f it®t»y ihyai^ itiistftd vtftttble fat# feavt i»mM 
pnbli&h®4* prmm% iata' i© indicat# aay liiflii«ae® 
#f t|fi #r ftwiiittt «f fat te -milk 4i«t« f®r daii^  #alw»# flit 
««.lf afpt«» tt ,p»#.s«ss tli« ateility t@ nsliitaia'itoraal %m%lB 
$t talfta® is ttos Mm4 .tmitr tii# c©»,4ltions 
m-xmmwt Aittary ial#!* ,@®ttftatratl@ii« greater tliam tliat ©f 
a«»mal aiUc an# lactost iiitakt# «pp»ar t# faavit a# appre-* 
tlablt tM#«t %l@a€ plmmA ealtlna '^ ateatratioa#.#: It 
wtist i*#e©gmis»it b^wtwr, tliat tfee hlQM plmm eslelm 
levtl Is wt a good i»€ieation of th# ©f ealciua 
ttiitjritiQS ®xt«pt im mm» #f ®3Ctr»a« 4#fi«i#»©y #r dtr«g«A 
metabolita* 
I» Mmmrnts 'mhmw^k&tm. ^mmmtmtiom im blood eiasaa* 
Mesa cm6mtmt%mma la©rg»ie idiosphate mm 
Sittilar im «11 dietary groups (Table IS), i© marked fluetua* 
ti#ai occurred aid «»tft fer a sM^t dwiag th# 
wtek t]^® levels ttaded to dterea i^^  dmrlag the #©»»# @f tht 
W«rl»«at#. .lEltlal, eoaceatratloai mrltd imm 
averagijig 6,7, milligrams per 100 milliliters blood plasaa# 
faM®s §&r tte ftoal ¥&«k avwagtd 3*9 aai wrted fr©« 4*t 
t# f »i ailMwiM »r #«at# A*i^ g#8 £&t- all - i^alirei i#«re 
»i aa indication of nomal tr©»ds mAm tonditions of 
%h% •#%#?!*»% Cti^ « f .)• i ris# ia plii«a tiprganie phot* 
immlB .ii*|lar to that obetnii daring t&tri^  ifi.rt; 
&i tl» pwsent i»v®stigatiom was r®|s®rt®d by flifs# ^ 
1171 is #«d itntftialiig last«8#t bat 
tbe iaereaets to 'botla iaitamees probably were %m laall t# 
be 
flit wan lefels of ble#d plawaa iaorgaaie phospbat# 
t«a4#d t# d@er0as« with a '^». ito#reas serw ImmmX^ phes* 
pbMt%& ©bstrted' by li#« .ft fff) increased# fbis 
eaee aay.be dii® t®- diet ®ia©e tbt aaiiaal® obserfed by lis« 
#t §1#- iff} «<a-wi»d ir«M •tad hay ^«rea® tbe sttbjt'ftt i« 
tb® p'Meiit ia¥©stig6tioa were r^striettd to ailk digts# It 
sbomld bt noted, MmmTf ttet f««ding di«t© bi^  in nlllc 
»lMa-ip.t-fat fratioa# ,| «d' 41 did a^t rts^t ia MmM of 
MI® LI 
f fpm of Wife m ths Blood Plasma lnorg«»ie ftmrnphMtm. mt tmrng 
Daijy Calves 
Ration Oalf 
no« 
ar##A Sex 
W~W~^ 46 
plasmaT 
IfA, soy 
oil 
•Ifi# s{ 
o; 
Cwli#f 
3292 U: * 7.9 7.4 7*4 6.9 7.2 6.2 7.3 6.2 5.7 
3396 i m 6.0 5.7 5.9 6.2 5.4 6»4 4.7 5.6 5.9 
• 3416 1 m 7.6 5.9 5.5 6.3 6*4 6.7 6.5 4.3 7.1 
. 3291 S f 6.4 5.2 6.3 6.3 6»3 6.4 5.9 6.6 5.6 
3394 1 f S.3 6.1 6.8 5.a 6.5 6,2 6*5 6.7 4.S 
3261 A * 5,5 5.0 3*3 5.1 7.S 6.0 5.7 7.3 5.3 
3431 
h w 
Si * 8.4 6.5 7.0 6.3 5.0 6.0 5.0 6.1 5.5 
AY* 
Holstelas f«-2 6*4 6;«4 6*4 6»4 6«1 5»a 
Av* 6,..0 all ealy#s 7*1 6.0 6.2 6»4 6.3 6.0 6-*L 5.7 
3344 .» m 5.3 5.a 6.2 5.d 6.1 6.6 7.2 6.0 5.9 
3424 1 m 9.1 5.a 7.4 6.7 6.1 5.A 5.7 6.6 4.9 
3262 1 f 6.0 6.1 5.0 5.0 6.7 5*4 5.S 5.5 5.6 
- 3392 1- f ^ 7.3 6.7 6»i> 6.0 5.A 5*6 6.S 5.d 6.2 
339a «: f 6.9 6.2 6.4 6.2 6.3 6.2 6.3 6.6 5.6 
3290 1 M 5.7 5.0 6.4 6.9 6.2 6.2 5.6 5.S 6.1 
328g IS- F 6»4 7.0 4.2 6.4 6»1 , 6.0 7.5 6.3 6.4 
Av* 
Holsteiss A 7»o 6.1 6»3 5.9 5.9 6*3- 6»0 .5*? AY* 
all calms 6-7" 6.1 6»0- 6,1 6^-2 6.0 6»4 6  ^
I 
o 
t 
Itfel# M (Continiiss#! 
tr€#t m* mfs 
Mm fat 
1^ * f ftt 
IwheyI 
3301 
3420 
3263 
3366 
3405 
3371 
3340 
A¥» 
iolsteiiis 
Av» 
all calve# 
3286 
3362 
3km 
330-2 
336$ 
3264 
i 
1 
H 
H 
1 
I 
B# 
i 
1 
i. 
I 
1 
4 
BS 
Av, 
l#lsteia# 
Av« 
all Calais© 
* 
M f 
W 
f 
M 
m 
m 
m 
m 
f 
f 
m 
m 
5.7 7.4 6.0 6.3 6.0 5.2 5.1 5.2 5.0 
6.5 5.0 6.1 5.d 7.0 6.3 7.3 6.1 6.2 
7*3 6.a 6.2 5.t' 7.5 6.d 4.6 6.3 5.9 
6.4 7.0 6.5 7.3 6.S 6,4 6.0 6.1 6.3 
6.5 7.9 7.6 6.2 4.2 7.3 6.7 6.2 5.7 
7.9 7.9 6.5 ^7 5.5 6.0 6.1 6.3 5.3 
5*5 6.3 5.9 6.1 5.3 5*6 6.4 6.7 5.4 
4^5 6,a 6.3 6*5 €•4 5«9 6.0 f^-,9 
6*6 6.9 •6»-4 6*2 6#2 6.2 6*0 6.1 5*7 
d«4 9.0 a.6 7.6 6-6 7.4 5.5" 6.1 5.2 
S.3 7.3 6.7 6.6 5.9 5.6 4.7 3.7 5.5 
a.o 7.9 7.1 a.2 6.4 6,2 6.0 6a 6.2 
5.6 7.S 7.1 6.6 6.1 6.4 6.0 5.6 5.2 
7.5 6.1 6.9 5.9 6.0 6.1  ^ 7.S 6.7 7a 
5.1 7.1 5.4 5.d sa 5.S 5.6^ 
6.7 5.8 7.1 9.0 7.3 6.3 7.0® 
f»6 7.6 ?*S 7*0 4*2 6.5 6.0 6.6 %$ 
?a ?.3 7.0' 7a 6»2 6*4 6a ^ 
Ration Calf .i«s: 
5 3304 1 1 
3366 1 M 
3409 « M 
Better 3265 1 f 
oil 32S5 I f-
33^^7 1 ? 
3312 IS * 
Af, 
Holst®ins 
AT. 
all «slw.s 
6 3313 I * 
3266 I y 
&»tt@r 3306 I f 
oil 3367 1 f 
fMiey) 3397 I f 
3376 1 r 
3283 IS F 
AV. 
iolsteins 
Ar, 
aU calve* 
1&M«- ifeatowiftA) 
days 
"ii' •••/ 3§ 46 5? (iBg,/100 ml, plasma) 
5.1 7.9 6.3 a.o 6.7 5.4 5.g 5.3 5.3 
6,6 5.a 7.1 7.6 6.6 5.6 7.7 6,5 6,0 
7*7 7.d 7.5 7.6 5.5 6,4 4.3 6,0 5.a 
%k a.3 6,6 7.0 7.1 •^4 6,2 7.4 
6.0 5.9 7.1 6,5 7.4 6,7 6.7 6,6 5.9 
6,0 7.4 6.a 7.5 6,7 6,3 6,1 6,S 7.7 
7.1 6.0 5.4 6,2 6,3 6,9 6.2 4.3 4.7 
7.1 6,S 7.3 6,6 6,2 •6#6 6,2 6.1 
6*0' 6.6 7*2 6,3 6,5 6#© 6*1 
6,2 5.a 6.7 7.2 5.6 6.4 5*3 4»4 4.2 
3.7 5.3 9.1 6.7 5.3 5.9 0.4 6,g 7.6 
7.7 6.5 4.1 6.4 6.g 7.0 4.6 5.7 5.6 
6.6 5.S 6,3 7.7 7.0 7.2 6,a 7.5 6.5 
6a 7.2 6.0 6,0 6.1 6,4 6,1 5.1 6,2 
7.4 6.9 7.1 6.9 6.7 7.7 7.0 6.7 6,9 
5.6 6*4 7.7 5.6' 7.6 6,5 6.5 6.0 5.7 
6a §•1 4»4 6.2 4.«6 6*2 5*9 6,1 
6^2 6.»J. 6*7 6*7 6*5 6#7 6.4 6.,0 6,2 
^ t&hlm li 
la^ toa Calf S®* . 
m* •  ^li ; 18 ji_ _W^ _" 
c^^TiwTsrw^ 
7 3307 1 * 6,1 6.6 4.6 7.2 6.5 5,6 6,7 6,3 6.3 
3303 « « 6,7 7.1 4.6 7.4 7.1 7.3 5.5 5*9 5.6 
lihol@ 3364 i » 7.2 6,7 7.9 7.2 7.4 7.3 6.6 6.2 6«4 
milk 3421 i M 3,0 5.1 7.6 6,9 4.^ 5.1 6,3 7.5 5.9 
3361 « F 7.6 7.2 7.2 6.3 5.0 4.4 5.4 6,3® 
3452 1 F 7.7 6.0 7.0 5.5 6,2 6.4 5.7 4.^ 4.3 
3267 B5 F 5.5 5.6 a,4 9.3 6,6 7.8 6.7 6,7 7.6 
* 
Holsteia# 7.1 6.5 #•4 7.0 6»:2 6,0 6.1 
€•4 6a 
ikV# 
all eelves 7#0 6»3 6#d 7.1 6»3 6.3 6,1 6*-2 6«1 
%4#i* 
i 
vO 
i 
k 11 Id 25 32 39 46 53 60 
AG£, DAIS 
Figure 7« Average Inorganic Phosphate Concentrations in Blood Plasma 
of loung Dairy Calves Restricted to Various Milk Diets, 
flmiaa Isorgsaie phmph&tm wMeh w@y« gigaificsaatly iiffe2>-
%m% tmm tM^m M ealv^s ^©I# «ilk or »©oaslitttt#i 
»iXks •wilii solids emeta^ra^ioMi Ai©ii w«r» sisilar t@ 
aiik# 
fto#pket« *tafe®liia im tli® m atssttrei hf 
ti«aiy of afeierptloai appears imilmmmA %f dietary fat 
lit I «ai lantas# (621* Wkmhm %hm% Met&ry BUhstmmB al«o 
iafittsa.t# -bie-ti plmmm inorfaai't pli»Sfha%# leve'l# »« m% M"*-
h%% Mmh a i^ latlon.8lii|> apparently 1# ii©t aMilftstftt 
ia til® isiyy taif ®inc© blood pla-sm l«v«ls mt ii^ rgaale 
piitipiiatt "mf% imp^arabl# ^or ealTss^ fed silks lAiili tariti 
ill •e@a#tiitr«ti9m» l.a,«ib#st. sai ftfei a,^ ia 
hit. M&iw miMk% ^ the wtekly %o4y i«»iglsfcs 
all mlm9 mm premated im fable 19* 'lis »#«n^4 pQ'Ssibli 
that distribution of mms night ifeaw eo,affunded tb® 
ists, 0Mm witfiits #f ,aala talft# ttad t# be gremttr 
tli« f®mal## of «o«p.irabl« agei |70)» 'Bit 
#at© -ill aftmal vtiglit gateet by ©alw® &£ «iif'f#r©at ami 
apftartd t© b« aegligibl# ff&hM ZQ}* As a fmrtfetr 
<irit©ri©a ©f the tffeet #f mf«a growth tfet 4eti mm, mh** 
t#' a® malfsl* ©f fftM® Jl|| itoieh is l^eAtti 
tMt tlii laall sr# m&t ®4^.ifi©aat» 
^^attst fa.4iis wtr® la tfe« wlidl.® ®ilk 
liow-fat ii®ti gaiae ia btiy wti^t ^ich 
t&hM 19 
on fedy 'lltttg## la fenag Balfy Calves 
1^  •" 1 u 1. K »a:"B 1^ —TT 
I»i7) 
1 3292 I. m iz S3 85 89 93 98 102 106 110 
3396 i m 105 113 110 113 111 114 116 130 13^  
«ya. soy. 3416 1 m 114 113 119 126 130 131 131 129 140 
oil 3291 a w £S9 87 91 
• fg 
101 lOd 113 lid 124 
3394 I w 81 84 84 93 95 69 91 94 
3261 1 m. 104 110 112 105 109 110 110 112 
3431 m 110 112 115 118 116 111 114 117 
Av* 
iGisteias 94 9S .. 102 106 X0f 110 JJL| 121 
Av» 
all cal¥#s 96 99 102 105 10? IM i» 114. 119 
lOB 109 110 116 
104 104 W Hi. 
lO) 102 »3 1^  
f2 fO 8f 94 
ft 79 i9 f2 
12J 114 112 ill 
1% no 117 m, 
Av* 
rniBt&xm B7 m m n m m 97 - tm im 
m.* 
all salt#® fl 93 92 95 97 im 101 104 
2 3344 H m 100 103 107 109 113 
3424 1 M 90 96 93 96 101 
Mfdm soy» 3262 • 1 w 7^ 87 92 94 
oil 3392 H w go 03 B6 g9 
(wiiey) 339a 1 F 80 io d3 m 76 
3290 A * 99 •99 101 107 110 
32aa m F 100 92 93 98 
19 CeosfeiaaMi 
Calf Sm. te#* day® 
.... -_,. .. iiQ> . T  .  ' M  • " . .  •  " M  2 $  '  W  m  "  • "  - g j  
^ — (lbs.) ^ 
J 3301 1 M 92 100 103 96 95 9& 100 105 105 
3420 .1 96 100 loe 111 114 120 125 130 131 
3263 1 P 102 114 112 l lB 123 128 130 126 130 
!<©* fst' 33g£^ I F 93 100 102 102 105 112 119 125 130 
3405 1 F 34 S4 ^7 90 96 100 104 110 114 
3371 1 * B6 B2 30 &3 90 95 102 107 107 
3340 h'VT BS K 106 112 116 125 135 140 139 142 143 ikV 4 
Holsteias f3 im 10  ^ 103 lOf 112 116 llf 122 
all calf#a f4 99 im 104 lOf 113 117 121 123 
-4 32g6 I M t^l 90 96 97 103 112 119 119 134 
3362 .i • m 114 114 116 114 114 110 109 105 106 
. f e # .  3410 a M 95 97 99 105 110 114 119 120 122 
Iw^yl 3302 1 f eg 99 104 107 113 119 125 131 139 
336a 1 .f 101 101 100 101 104 105 114 12a 
3264 A M 71 a? go 8d 91 91 S6® 
3336 BS m 67 74 S3 $k fg BO 61® 
iiT#' 
Holsteias 100 103 . im 109 .112 116 Hi 126-
all ealrss .i# 95 9? 99 102 104 1©7 iig 126 
fatt# m |Conttatt#i| 
Calf Bmei4 
no* 
.A«#, days 
••"51" •ji' 39 46,... 6o 
C Ifes 
• / 
3304 1- m 77 83 91 96 9d 103 107 111 
3366 * M. 101 9a 101 106 111 115 120 126 130 
lutter 3409 «. m 93 87 90 101 102 113 115 121 125 
oil 3265 :1 f- 67 72 75 m •B2 67 91 96 100 
32B5 » r 74 75 |9 82 S5 94 101 106 
3367 A t aa 84 36 95 104 106 109 107 lOS 
3312 A -M M 10^  105 105 114 121 126 131 135 144 
Holsteins Axf #2 m ii 92 95 100 im 110 11% i4.¥ 
all calves -i6 &7 # 96 100 105 •109 114 US 
6 3313 1 «: i6 04 if 95 9B 101 105 109 114 
3266 1 f 66 m 70 73 75 ao ^1 g6 
lutter 3306 1 f $2. d2 94 91 95 99 105 loa 
oil 3367 1 f ij ao 7^ ao d2 $3 $9 96 101 
(whey) 3397 1 r 112 111 115 117 120 122 135 13S 
3376 A .f fa 96 P 97 104 107 109 112 116 3203 M f fi 86 if 89 96 99 104 109 110 
Holsteins A'CS!^ m #5 m fl 92 99 105 •109 iiV •# 
all salves is if m 91 94 ff 101 107 110 
fabl# If t 
4 IT 
f 330? i m 79 SI m 
33oa i m ai 83 ^6 
3364 1 « 102 109 109 
«3.ole 3421 a M a6 99 99 
milk 3361 1 f 95 100 100 
3452 k f 70 72 75 
326? » W 73 7^ 7 
klfm 
Holsteins 
Av, 
all calve® 
*Died, cale^.ife* 
dS. 
(lbs.J 
91 9B 103 107 113 119 
90 96 ' 100 106 113 123 
111 114 119 123 130 137 
103 loa 111 114 113 116 
103 107 110 115 113 114^  
77 7& 7^ g-2 ^2 
ai Qk gg 91 101 104 
SOI- 105 109 ll'l 116 Add-
9& 101 105 109 114 
-100-
fatoie iO 
Miimt #f $m m Attrage la #f- *1® f»siig 
Female 0alft9 
Avtra## mi%m $ miti&i miM 
M<a®ks on vxo^rlmmt , , wtiMit 
—f^-| — 
mim uz $% m 
r«i«s 112 tf m 
Mtm firtlar m'%^m #Aib4t#i hf mlwm »g®iigti» 
tufe®:# ratfions eontaiaisg' &$.!• 'fm mlrm imA tM Im 
fm 4i«t t^taiaiag 4ri@i bommrf iiei. iwiag 
th« tlm^ awtg# ml^ t gain of fteeiviag 
hyAreg^^gii «®yb#» was slightly inferior ts» fcliat. 
#alf€» m in raMtmi* 'fmimm- tiit 
h^Af mi^ ht gtof. ITablfe 21 It li.@iii.?tr.» iadicat«d' tbsft son# @f 
tk««« s%:aMifc4#al|,|' algaifiemt# 
lack stsaXit^mm &i tii© group»»«ii dtffewn®#® 
ia grmtk ©ay 1># attributed to variability of results» It is 
i»t«restias to »t«. ^ Miat tott wfatf la 
r«®0li8titut©d ratioi» ^©ntaiiiing fat resulted in a slight 
is rmt«# aii4 ia6itt®i#a in pmim» 
.rmsttlttd la #f ti» ©f til# Bmm ialT@s, Sins# #11 ra-
%lm§ wmm mpproxlaatily #qmAvaleiit «ltli r#®p@ct t# «wi*gy 
e«teati fift'ilttiiM of ir4«4 yi,#r p*«dmtt wdiiifd #Qia» 
•lOl— 
fabl® 21 
Inalysli @f farimm oi Effect of ©f Milk sad of Bm 
m Mei^ t §bm§&6 4» tomg ialry ialv©s 
goiirce of 
yariatioa 
«f 
. Snag of Bm&ms 'B^m. iguefti 
Eafeiea# 
( A )  a , , 3 , $ )  m ,  
i2jffy-f6) 
|i)(l,2) vs. 
(3,4) vs. 
C5,6) 
JB interaetioa 
Whole milk f@« 
remainder 
Experimtatal 
@rror 
Sex withija 
rations 
Calves #f aasf' 
»«x withte 
rations 
f©t€l 
^7 
31 
1 
a 
2 
J. 
6 
ai. 
240. 
331,4? 
lid,©? 
3i0..52 
3was 
444t.a4 
190,1^ 
24©».i| l.TI 
nm 
2,73 
122.49 
3$M1 
tmA 
•64«0f 
1I9.M 
teat #li#tly) difftreatts iia talorie istak© say b® diirt-
far4#4 la ©valmstiag th® 4ata# Hi# prtttia 
was aot ^s^Mtaat «oag ratloas* aad asy ate®ii»t f©r seni ©f 
the iiffir«a«®s ©bitrvsd# 
fti« iatieaal Istearch Council CSffe) rei^ aseMs for yomg 
€a3.ve#f„ a is take »taiiar t# tMt s&raaliy #oasmai©i 
»llk is Eatioas t mA 6 e^ atalatd the sa®« 
i 
mmm^mMm^ 9i s l^iis-Rst^fat at wh®le »llk» MM ©f wbltb 
mm ia %k& i&m @f 'dry wh«f • iiat® ir4©4 '^ ey pm€m% ii 
l©w im pr#t©ia |appr©Ki»a^#3.y 17 «#atj 
^a.lirta itoisii mm f«i tties© ratloai lees %hm th% 
rti#ffla«a€«A sllwance protein* Siis was a©t trut 1» tfet 
mm mtlm k i^ « feifii' |l| p#r mn%} of' 
ii.®a»fet dry »il& sdllds {prottia sQuteat spp»xt«at«|f |7 
f«r mnt}m .'fteet r#Ame@€ pri&ttis iatakt wy tend to 
g»if6h rat« of ialY#8 f«€ ilitts t^atmiaiag both fat aa4 
wMj pTOimtt* It «pf#arsf tliertforet tliiit to futur® ta^ri-
mmt» tkt prttfto mutmt @f rstioas AomW, fee ai e®ii«lit®at 
a» is s© tliat th« tffeets of wh«y c©sitit«®iit« ©a 
gr@i«t& m«y ¥« i»«ima%e4 w±%Mm mmplimtiom im 
t@ p@s8ibli pm%®M inatt'^ ttteyt 
if lutcidenee of iiarghea.* iiaia# lieaitli «sf ealv#.® ia 
tht A©3,# Bilk §tmp w«« ami siii:#© all 
w®ri siailarly mmp^ f@r rati^ as,. aaaag,«rial iffl4 
tafiresaeiital imtms mhm thm 4i#t pr#i«fcly «afi to# «ssta«d 
feat# ^#«ii «atisfaet©iT ®31 Miaals# jr^tei-riag 
ratiea |. #e©tti*t4 slightly mom ir%qum%lf tli« %M ailk 
gmnp ITabl# Z2}* If tiJis Ait£mmm is r»al it aay iniieatt 
that pmms*m associated witM iryittg aai »#@a»tit«ti0W ©f 
lailk it' smmMt iiawMsi##' fee spefifie £mt^W9 
itiwlvei, itQiw%w&i, ayii-'.»Qt iadifstei by tlm ,r#siilt» #f tlii# 
w#.rk«. 
fabX® as 
ojf ' f f m  silk ©-a tli@ inci.&msm mi: is T#mg laii^  §al^ «« 
ao. "T ^-'3 
- "o '^'35yg oo. Ainii storing ©#ettfa?@i| 
iyd« »y. @11 
Hyi* s®f* nil |wli«y| 
3292 1 « Q •0 0 0 0 © 0 ^ §• 
3396 « ii 0 0 0 q 0 0 0 0 
3416 i m # 0 0 0 4 0 0 0' 
3291 a w 3 0 0 0- 0 0 0 0 r 
3394 a w 0 § ©• a 3 ©• § 1 -• 
3261 A m t 0 0 t •3 -0 0 1 
3431 'li m 0 0 0 0 # ©• 0 0 
Av, 
I©lsteins 0.6 0.0 0»0 0*4 1,4 0,0 0..© o..a 
4¥» 
^all 0«4 . 0,0 0,0 0..s 1:^ 4 0,0 ©••0 0*3 
3344 h m 0 0 0 0 3 2 "0 0 
3424 1 M: .3 1 0 0 1 0 0 0 
3262 » w q 1 0 0 0 0 0 0 
3392 1 w § k 0 0 0 0 0 3 
339a i w .2 & 0 0 a 1 2 0 
3290 4 m 2 0 0 0 0 a 1 0 
32aa IS w 4 3 0 0 0 0 0 0 
A¥« 
telsteias 1,0 1..2 0,0 0,0 1..2 0»6 0^4 0.»6 
AY. 
AH CALTII# 1#6' 1.4 0*0 0»0 0»f 0,7 • 0.4 0.4 
-QmiS :i©x ¥#eks .»a. 
m* . f  '"' W•-Y^ " ^ -- ••j' 
3 
jtow 
Low £m%> 
iwh&f} 
(bd • of (iays oh •wHtS I sebmriSg tfl 
3301 i m 0 0 0 f 4 II 4 4 • 
3420 -1 m 0 1 0 1 0 2 •0 0 
3263 1 F © 0 ^2 Q 0 1 
33SS 1 r © Q a © Q a 0 Q 
3405 if f © 0 0 # § 0 0 0 
3371 A * 6 5 a 0 1 3 0 0 
3340 BS 1. 1 a 0 2 2 2 2 
A¥» 
Holsteins o.*o Qa o.s 1*2 ©»i o.ii 1.0 
Av. 
ail calves 1*0 0»9 1,,0 1#0 0*9 1*0 
3256 i « t. X 1 0 0 •0 0 2 
3362 1 K 3- J 1 2 k 5 f 1 • • 
3410 1 m 4 4 I 1 1 a © ^ 
3302 » w 1. 1 0 2 0 0 © . 0 
336d :I f 1 1 2 1 z 3 # 
3264 A m 0 a 3 0 0 jS 
33S6 M m 2 1 1 0 0 0®-
Av» 
Holsteins !•«' 2.0 1..6' la 1*4. l.g 1,6 o#i 
At, 
all ealir#s 1.7 1.9 Q*9 1*0 l»f 
G&X£ ar«#d S®« Wm»km mmm'Sms^ 
. BO> , r; Z 'Y 
- ^ Ino# of «fiys '©a «i#li #ec«ri?^a| 
, 5 3304 
3366 
1 
1 
* 
M 
0 
2 
0 
1 
§ 
0 
0 
1 
0' 
0 
0 
1 
0 
0 0 
3409 1 * 2 t 0 § 0 0 0: 0 
Bitter m%l 3265 I f 0 1 0 0 0 0 0 0 • 
32&5 m r 1 1 Q 0 0 ^0 i § 
3387 k f- •0 § § 0 0 0 0 0 
3312 1 1 3 1 Q 0 0 0 0 -
AT. 
l©lstexB« 1,0 •§•6 0,»0^ 0*2 0.0 0,2 ©•0 ©•0 
Av, 
all calves 0.9 0.9 0.1 0,1 0,0 0*1 0*0 o,.o 
6 3313 a m .2 0 •Q § & 0 0 ® 
3266 I w 2 1 Q 0 # © 0 0 
3306 1 w 0 d 0 0 0 Q 0 Q 
Butter dil 3367 8 9 3 1 a 1 0 1 © 0 
(whey) 3397 M w 0 0 0- 0' 1 1 1 0  ^
3376 A r 1 a 0 1 § 0. 0 0  ^
32^3 §S f 0 0 Q 0 0 0 0 0 
kWm 
Holsteias A %•• i»4 ,^4 0.4 aa o*a 0«4 0»2 0..0 At » 
all calf®# !•! ©•3 0»3 0,3 0,1 0.3 0.1 0»0 
fabi# 22 
latiott 45aM li 
aa* 
3m l##ks om .m cperiE aent 
i "2 •' I. . ..s •4. '' i 1 ino r of Sc lys on which SC0U2 ?iag occurre sd) 
3307 1 m 0 0 0 0 1 § 0 0 
3303 1 m 0 0 0 0 0 0 0 
3364 H M § n 0 0 0 # 0 G 
3421 a M G 1 0 0 0 # 0 0a 
# 
3361 H f 0 1. 0 •0 0 0 
3452 1 F 9 9 0 0 0 0 t 0 
0 3267 IS f Q 0 0 0 0 0 0 
Av, 
l©lsti©ins 0.0 -0»% 0.0 
0
 
0
 0.2 0. 0 0.0 0,0 
Av. 
all eal¥e« ©•o ©.3 0,0 0.0 0.1 0. 0 0.0 ©•0 
-107* 
S'tomriag' ataet; frequest ia th® gr#«|»® iadi* 
iatiag tMt rations Mgk in concentipatioas ®f aillc i©liis» 
ar® litetly mum iitrrbea# fiii« jpi^ teably Is- dm# 
&t least i». part %& the contrnt df tli# l#wfat 
ra'tiaa## Sj»0ire,r# 4X6WThm wm mm frequest ia mlrms 
tifdrogaBat#*! s^ybeaa ©il thaa- ia talv#® f®A iutttr #ilt 
Scouring was increased Ija til isnstaaf#®. fef th#, inelu&i^ m. 
&i 4riii wttty pmMet ia %M ditts# fbis 
sast b® uttnbutftd t© the ImMm mntmt si»e® %1j« 
thi* ii&atMi'ttttt.t ia nott-fat irf aiik sdliit mi to 4rf wh@f 
pwQdmt Mm •i»ilay* 'Mam&wm.f it s«sai laalikely'tjtot..'(iiar^ 
rhm muXA jftsiiit tli#. l©wiir prtteia tsateiit of ratiotts 
fdstaimiiig driti whey prMmt-^ the iaertass im 
dimrbm pmhBkXj pmulM4 imm tto® Bisiral salts leirgl ia 
dried wlitj ^*Aielk wm aaeli M#.«r t1^a« tli«t ia thm 
ae.it-l'at try »iik solids* fh# Atslsli &t %m' mit%& f«4 rati©ji 
4 #aplia8ls#s t^s 4iffifttlti«s i&mlw&i, in f#@iiag leir«*fat 
ditts ®0nt«ifti»g 4ri«4 «li«f tb®®# r i^smlt# ©a i^siist 
%h% ae«4 .f©r ferthtr w@ri t# 'elarify eon# of tk# probleai 
»as#ttater#4 ia fch® ]pr®»sat 
• •iod« 
a* III 
dxeuary fa% 4id not appear tt a^sarptioa 
#f fitmiM A a»d siac© eslws ft4 *ilk fat 
t@aparttiT«ly low blood flesaa vltMin 4 l©v®ls, ptst^suf* 
i>l«a.«tati@« fit-aain A i^ tlttioa mm a« m a€41ti0tt-
si ertt#ri0ii of til© @1 Tltwln A mtilisatisa im 
%he f^mg 4ai3fT #alf* 
1» teBeriaumtal smbieet-i 
Afttr e«fl®tliig til© f#i4teg trial 
mmt Hi thiJttem «alv®« mm r»tai®®4 ior iritasla A d@pid«^ 
tiem st.Mii#®* idsfrlptlv# iats f©r tii# $@lTeiS' Mm hmn. 
««nted Is lilile 4* 
All ial*««,. ,re.gartl#fi.s ©f preview® fteiiagt w#ir« placed 
m a ti®t ©f reconstituted ttela .milki- #tt#^y#ar» l^d oat straw, 
m4. a #©iie#:»trat« aix esMpesti @f 5©' pa,3ft« trtisls«i ©at®,. 39 
parts. *k«iit tera»i 10 psrts' lims##4 ^11 aeal# 1 part st«aat«t 
b@ii« «®alt 1 fart saltt aai 0*1 part irra4i&t#i 
All *«r# »ft4at@lJis«i 4a iaiivldttal p^m and t&« 
praetitts ©f II w®r® .e@iitima«d» 
-i09-
4. sssffila 
i3.®®d plasma vttaaiii A wtr® at wmkXj 
%h» pwe^dwr# •ie8«rlfe#4 la mc^vMrnt XI* 
mm a tw@'»w#lE «fe»gt 5 altr©.p^@a» mt itit 
#f fitaaia A f«r IQO al# pla«aa mm mmb^$ tli# «iws3. mm 
5» Mflttlt# m€ 4iBtni6iQa. 
Etsttlta df mpmimmt III »r® ,pr«»eftfeei to fail© 23* 
6dlv®s wbiA feai previoiisiy Mm wtol® ailk dii »©% 
r®®eli a state sf Atplstioa :<iartei Oa® ealf 
imm %im wliol.# milk gromp-, ii«b#r 3452, w® sfttr th# 
thiri wtek b«®attte It m3 gitm mm»& t© strsw 
cotttaimiag « appr«tiafeie' -tmaatitf #f esrttta@iis* 
.a.aJlv«« previously r#t«ivlag ratlsas 5 md 6 «#tttsiaiiig 
tempter ©11.. a .jiiltti»ai #.f 6 ft® i weeics f®r 
«r^lasi» wMfii mw^ irm. th« rations || aai 
41 r«tttiwi .| %@ 6 *«.efeg for whxl# tkm% prmims» 
If f#i hf4mgmm%e4 mf^&m #iJL rat-.A«a.ji Ci and a) mm it-
plttei im i t-o 4 w««ks* 
at &mA im Wi&rk wa» iaditatisd rather lAt« ia uke 
9f 'e^psyi^ sat i|, asd ^as®tmatiy ista tr@ 
a# »9mli8 li©.»i*r©i*» r«T®si a a«»fe#r. ©f p©rti»iin^ ittdi-
eatiome. fto im% tliftt tb« ealfts p^vtom.sly f«i ailte 
tjciiifaited hi# Woai ievsls ©f fitaaia A diirt'ag 
tli# s^riaeiital is m% «irprislBg ii»t« tlielr pri-
fafel® 2.3 
Blood Plasaa fltMio A ia -Calves ,f#4 tfm 'iNepletioa Bi«t. 
Eat ion iio « 
prior to 
depletion 1 Z . 3 - 4 . 1 i 7 . _ 
e«if a#^» 33^ 3416 i: 191 3405 3424 33Hd 2^0 3410 33i7 3409 33ff 3421 3452 
( ^ /lOO ml. ptasi 
'lirae on de­
pletion diet (weeks) 
I d»3 1 r*7 11*5 11-4 llmA i*4 l4«^ 13*5 17.-3 10*.6 21,4 20-,i 
2 . 4.a ^ 4.? 7..f 7.1 4»i •• ia^.5 11^ 4 12,# 4.»7 19 • 4 17 •© 
3 5.^ i U2 4-»l 5»0 5#7 3»-7 5.5 7*3 1*9 f.S 16.0 18.7 
k 2.».d f.2 i*i 4»5 9»S 7,9 16,6 
5 
6 
? 
3*4 3»l 
6*0 
6.0 7#5 
4»4 7.-5 
5..-7 
$f.»4 14 *<2 
7*5 i3.*« 
, I3*.ft 
6 sa 15.3 
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«S 
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1* S3£peri;^atal gubieets 
foMT I©lst®la mime irm tk^ Iswa itsafe# felleg® datrf 
lj®rd Cfateie 24} mm raaioiiisti into two ^mp8% All w«r« 
from,-one 't©-tW0 i#®«ks O'f age whtia plaeei om 
f&hU .24 
B«t#riptiv@ lata of ialv#s is«d iig«sti0ii fri&l® 
e&li Srsti i«x Birth 
•MQ%. ' • ^ • . • ' date. 
342,5 1 • • t • • . 6/2.2/50 
1427 i f 6/24/50 
342^" I f 6/26/50 
3429 • ' '.E m • • 6/30/5G 
2. ,MISBS' 
B0tfe' «p®rii»atal rations-wir®. filled silks eoataiiiiiit 
10 p@r' sist um*is% • iis»y fflilk • 8®lid® t, 3 • per e#nt • fajdr©gei»t©d 
ell aiid'.t7 p©r temt water* §a# ratioii' -eoiitalaed • 
fi%.slily pmrnsmi. ©il aiii tli® ©tli#r eoatalaei 0il wliieh kad 
fr0@t.s&«d alj#mt o»@ year iiefert the b®gia»ing -.^f the 
«i^«j:*ia«t4. mmt&immr ©f ag®d #11 Mad ©peaed sud 
a portion ©f the oil iiad b«tii rewT#d but tks r®aaiad.«r had 
iitpt md®y refrig#ratioB dar'tag tk® iaterla# Rttioaa 
w®r«' prtipartd ia %h<  ^ -saa© ©.ftnae-r as tiailar ratioa.® Ie 
periaeats I and n 0 
3» iteaag'eiaent 
m were all®w@A fee remain with to®ir iaas tor 
I days i&llmiMg birth t &£%&• wMA tk^y w@m pl&md im in* 
iifidttaX few# Wh&M milk was f«t m the' .rat® &i IQ pemda 
per iOQ p&mdg ®f ^0% wtiglit Milf turiag fck# prt-®Ep#riffleii-
'tal peri@A« fen tk@msaij4 fait# of vitaBia A 
&M 2|.CX)0 Iiiti«matioaal Halts #f Titamlii .B per eslf wtr« ».€• 
ministtrtd £§ iaeh iay* 
Ihe a|jpar«at 4tgestttoi.lil#|- ©f atwlf»pr©e«8&®i hytr@gtn* 
at«.4 ©il wm mmpamd with that ©f age# oil by »eaii.t 
#f %m iigestioa baiaa§e tria.l« with th6 k mlm&* M tli# 
flT'st trial talres mmimA f^eeastitatsi jsilks 
lag the £f®.sh3.f frmmB&€ @11, «i. th«. ration f©r %h% @tl»r 
tw® diff#r#4 «ly is. that it toiitaiaed ag#4 @il» la tli« 
s®e©iiA trial,. tit« aaitial* Aiiii bad h^m f«i ntw oil dmrimg 
tlie first trial mm imi ©il| aad tliose pr»"riowsly 
miriMg Ag«i @il wew9 f«A ii«wlf»]p3r©®#ss®i @11*: 
4 pr«.li.ai!iar|f fstdisg f#ri04 of 4 iays wm foll®wti bj 
a ©©lleetipa peri#i ®f Smriag tMe tint the. #alvt« 
rea»ia#4 « a el®aa eo'neiftt© ilmw sm attmifot wai 
avallabl® f©r .c©ll®6tioii of 
4# mmiM 
f@®d i0a«mptio.a toiag the «isp«riTOatal p#*l#d was 
e#r<l@4 at taeii ttes pemattiag taltal-atioB ©I" .fat 
iiitdkt by »aeli ealf.* F©ee® w«4glitd on & hal$.um mli^ 
brat®4 ia .graas* Alltuots w^m 4ri®i to c©aitaiit Mti^ t at 
X10® 0'» f@r 4ry aatttr 4®t«i*i4ssti@ii» Fecal fat »» a#t«r«» 
Bin#4 fey t^rattioa witb diethyl ttiier 3ja t apparsi* 
tm8» 
I#. Eegmltg aad ^semagiea 
Ibe spparont tlgtstibility tf teyATOgeast i^ mjhmm ©12. 
£mm til# filled ailM® Wfitd tmm $3 t© 99 tent and 
weyagei ptr t#at {fafele $$}, wMeh Is sot afjfrttiafely 
iiffertiit £rm tli® diftstibilily ©f ailte fat hj falirei# Data 
ar® %m llJiittd ta Justify i#finitt' i©»elttsi©a® but a© sig»* 
aifitaat b©tw»«a the ®ils was appar^t. Sine# th# 
sajv aaimals atis®rlJtd .similar i»#wati of fat frem ta'th patl@ii, 
fartAility appears to h% ia® largely t# taitviiimai 4iff#r-
mnms th# ealv#®* 
Tm mimimlf Im fat Immlm ia talvts ft«l 
liyir©g®aat®4 ©iX not app®ai»' t@ b« & «if 
iigestlott sl»ct »8t of tb« dietary ©lis wtr« &hs&rh^ mad#r 
til# @oBditi®as @f this ifer®@v®r| tfae edi^ ara-
ti*»ly f©©r tttiliiation ©f Titamiii A fey ©alws f®i feyirtgtu-
mppmcmtlf is ii©t as.sotiatdi witfe <iif«»ti« 
bility @f tfat @il« furtbtr inirtstigatioo of a morn •artamsi-r# 
fable 25 
Ippareiat -lig«.stibllity of iewly Pr®««ss®i «i4 %«d lydro-g®aat#4 Oil# 
li®ii €alf • " ' ' Wmmm Bry iaati®i* ' Ether e^raei' ''fat Ipmn 
IgrasB {grass1 C^ aas)' (per cen^ l 
trial 1 
Old oil 
Old oil 
3425 
3429 
114 
110 
172 
414 
50 
92 
f 
19 
1§5 
91 II 
i«w oil 
Mm oil 
3427 117 
150 
169 
166 
,42 
43 
4 
5 
113 
145 
f7 
97 
&ial a 
OM oil 
§id oil 
34.27 
3429 
117 
IfO' 
ii 
4i 
16 
13 
1 
1 
lli 
•149 
: 99 
99 • 
lew oil 
.i#w o-ti mt 342i 134 
249 
574 12a 
11 
20 If &5 
4-r«ra©i apparent digestibility., ,pe-r .^tt 
aid ©11 93 
lew oil 
•US**' 
»mM «##ii i«sirabl0|- k©w«fer# 
1 ; 
fhi® (dividtd l«to imt mp%rimm%»l *at dssigatd 
i#© atttrmint tii® #l"ftet6 of restriet«4 aitt diets toatalni^ 
varioa® «4 aaema^® fat aai ©tker mpoa 
mrt i^n pfaytioMgie^J. r®spsa»®» @f tfe« daii?j esilf* &« erit®* 
ria mm mtgh%i xmM%nm of diarrfatai ¥ita»tii 1, ««*©-• 
t;®iioi4t taleias mA iaorganlis phospliat# levals of blooi 
flssaai heaogleMa aad mg& of bloodli irltaal». 4 st©r» 
ag@.| «i tkm^ ilgestifaility of fat* 
M. mperimut 1 i.% was ofeserrei %M% .s«@ti.fliig wat l«-is 
firettttati ®a ra-feioat $oataiming fat t h m  m  rations o t  U f p r n x *  
iaattlj %qml ealtrie iralme compos«4 oaXy of j?«eoii®tt1itt'l'ei 
ailk s©Iii«*i3©t*fat# It wm& obseirr#4 'fchafe iaelm»i#a 
of liriei' wliey pro&ist resaltti iM mm gcomriiig ia 3^ w» 
fat 3»ti#iis aai ia eoata.iaiAg lif4»g«at@4 soylsesa 
oli#. It m& otoservtd fwrtlier %k&%^  appi*@.»laa1#tl,f 1#6 p@«a4» 
©f Bilk »lito-iiot-fat psr lOQ' potatie of bo-df weight 
are ia iiets for support of rtasoaafeiy ©&•!*•• 
iftfattorf Whm tm&m msmts of atlk ..soliis^ aot-* 
fat wwm f«.4| growte was aarteilr wb-aomal# 
Ja II eevsa. g»mfs of w#r# f«4, rt* 
sp®etif®l,yi (f^ s four to sixty 4ays of ag#| whoi# and vaifi^  
ow rseoastitmtei ailks with 12,^0 lat©«atioa» 
ai iaits of Titamim k ptr 100 fowis body irei^ t daily*. 
MlmA rmtrnXm A and &i mltm ia th# 
wfesle aoi hmntm uti grcaiifs mm- #t*ilar asi mm 
%li« timm mi mMm- ia thm Mw^im mi kf^mgmm^A mj%%m 
til &is. iA££m%mm m» ia# m i«ss% in part, 
tftr# iiStmwmmB in tb0 $mmt& #f tajp0t«a#iis aai fits* 
aim 4 lag#iti#d« m&m blood plasma fat «fs»t»trati.oa» wer# 
is&r mXm^ to whale Bilk grtttp.#. f@ll©*©d ia #«•» 
^rmMug #rder by those ts 0mmp& f#d @il» liftog®* 
##yb#ite ©11 aai l©w«f«t 4i«ts« w@r® ao a^pwnt 
€«let#ric«is piiy«i#l@giaal y«»«ltiiig froia Itw 
plssaa lat 
m# lapsi«®at #£ #i'fiei«a©f ©f util* 
Isatioa tf vltaaiii A ta l#w-fcifc ii#ts: C«s eia^i^d t@ mtilm 
iM&tim is il€t» m09m §il) ai ,*ai* 
um^ by blood pl4#aa ri%mia A levels (t:s|»@t»iii#at 11) «:i8dl by 
titMiia. A depletion studies (experiment HI)# Mimm tk&m 
w«r# m rnppwmt Mftmrnms mmg th# mrlmt dittsi^  
iB t&i other blood constituents investigattt# tl» grtmp »#« 
-ralmtt we**# e&ab'4a#i te -mitabllate averag# for ©al-rte 
i» tfe® ipts%rl«ttA ilttsri' mgimm la this 
fh& mmn wmlmm at k aad 60 days &f ag#,. »9pe©tiv#ljt 
ri4ii€i»g siiimr# t5#i and '64#3. f«r 100 rnXm- hlm.4§ fe«ia#gl0», 
biiii 12#a mA 10*2 g^m» per 100 •»!,« blood| ©aleitw# 12»i and 
1§»1 1®.* f#r 100^ «1« bl@0d fla»a| a»d lmr$mi^  pfe#8fii«t#» 
#.*f aad 5*9 ag» ptr 100 ,iil« blo#d p.las*s* 
«• 119"" 
»#».• calves f3mii mQh tfe#-irar|.#«s m**-
gMm la. II wmm ei fltmlB. A pmwmM 
%& Bisasure vitaiiia A storage IIIJ» 3®plettou 
%im wa» lewdst subject® s^ ybeas eil 
.gp»pi felMwid ia iacr«a«iBg ©t^ tr W %kmm f«4 raw 
tions »i til©St l?#4 silk fat* 
di^ stioa stuilti {i«pe-jpi»iit J¥| iniitate-d that 
til# apf««iit <lige«tibllit|r #f mfhmm #11 it appi^ .SEisattlf 
92*5 per cent. 
<«'120» 
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